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PARTIAL  RESECTION  OF  THE  LOWER  JAW  FOR  CANCER.^ 
By  Edward  M.  Foote,  M.D., 

VISITING    SURGEON    TO    THE    NEW   YORK    SKIN   AND    CANCER   HOSPITAL;    CLINICAL 
PROFESSOR    OF    SURGERY    NEW    YORK    POLYCLINIC    MEDICAL    SCHOOL. 

If  an  operation  is  only  occasional! j'^  performed  the  exact  field 
of  its  usefulness  and  the  finer  points  in  its  technique  are  more  or 
less  forgotten.  It  is  worth  while  to  review  such  operations  from 
time  to  time  in  order  to  examine  their  classical  descriptions  in  the 
light  of  the  present-day  practice  of  su^ge^3^  Such  an  operation  is 
the  partial  excision  of  the  lower  jaw. 

This  operation  is  rarely  required  for  trauma,  and  in  cases  of 
osteomyelitis  the  removal  of  bone  is  almost  invariably  subperios- 
teal and  not,  therefore,  a  true  resection  of  the  jaw.  It  is  in  the 
presence  of  tumors,  and  especiall}^  malignant  tumors,  that  resec- 
tion of  the  lower  jaw  finds  its  chief  use. 

I  have  performed  this  operation  upon  fourteen  patients  in  the 
last  three  years,  and  their  histories  form  the  basis  of  a  profitable 
study. 

The  operation  is  almost  exactly  one  hundred  years  old,  having 
been  performed  for  the  removal  of  a  new  growth  by  Dupuytren  in 
1812.  Mott,  of  New  York,  performed  it  in  1821,  and  in  February, 
1831,  Barton  published  an  article  in  the  Amer.  Jour.  Med.  Sci.,  in 
which  he  says:  "The  records  of  medicine  in  this  countr\-,  as  well 
as  in  Europe,  have  already  afforded  so  many  examples  of  the  suc- 

'  Road  before  the  Clinical  Society  of  the  New  York  Polyclinic  Hospital,  April 
5,  1915. 
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cessfiil  removal  of  large  portions  of  the  lower  jaw,  in  cases  where 
the  bone  had  been  involved  in  disease,  as  to  justify  and  establish 
the  practice  in  desperate  cases,  and  to  require  that  the  operation 
should  henceforth  be  ranked  among  those  in  regular  surgery." 

He  illustrated  his  article  by  steel  engravings  of  a  patient  before 
and  after  operation,  and  pictured  the  saw  employed  to  divide  the 
bone,  the  instrument  being  of  a  type  perfectly  adapted  to  the 
purpose  (Fig.  1). 

The  early  operators  had  as  subjects  for  their  skill,  patients 
entirely  conscious  or  partly  stupefied  with  drugs,  for  anesthetics 
did  not  come  into  practical  use  much  before  1850.  The  patient 
was  seated  in  a  strong  chair  and  held  by  main  force,  although  the 
polite  term  employed  in  the  description  is,  "his  head  was  supported 
by  an  assistant."  The  operation  was  often  interrupted  by  the 
"restlessness  of  the  patient."  The  ordeal  must  have  been  a  severe 
one  for  all  concerned.  It  is  true  that  the  surgeon  was  never  ham- 
pered by  an  inefficient  anesthetist,  but  that  he  had  other  troubles 
may  be  seen  from  O'Shaughnessy's  description  of  an  operation  per- 
formed about  1821. 

"Professor  Lallemand,  of  ^Nlontpellier,  removed  a  considerable 
portion  of  the  base  of  the  lower  jaw,  and  when  the  muscles  of  the 


Fig.  1. — Drawing  of  saw  used  in  1831  for  resection  of  the  lower  jaw.    (Barton.) 

tongue  were  cut  through  the  patient  fell  senseless  on  the  floor. 
The  assistants  and  spectators  rushed  horror-stricken  from  the 
room.  The  wound  was  bleeding  violently  and  the  greatest  con- 
sternation and  dismay  prevailed.  The  professor  immediately 
applied  the  actual  cautery  at  a  white  heat  to  the  surface  of  the 
wound,  which  succeefled  in  arresting  the  hemorrhage.  He  then 
made  an  opening  into  the  larynx  between  the  thyroid  and  cricoid 
cartilages,  through  which  the  air  rushed  into  the  trachea,  and  the 
patient  revived  innnediately,  and  ultimately  perfectlx'  rec(i\ered." 

The  operation  as  first  performed  was  conunenced  by  ligation  t)f 
the  common  carotid  artery,  in  order  to  control  hemorrhage;  but 
it  was  soon  discovered  that  this  was  an  unreliable  prtxedure  for 
the  purpose  and  added  nnich  to  the  danger  of  the  operati(^n.  It 
was  therefore  abandoned  about  1820. 

From  such  accounts  of  operations  in  the  first  third  of  the  nine- 
teenth century  as  I  have  been  able  to  find,  the  incision  employed 
ran  downward  from  the  mouth  to  the  chin  and  outward  along  the 
base  of  the  jaw.  One  or  more  teeth  were  extracted.  sonu>times  a 
day  or  two  jirevious  to  the  operation;  though  one  writiT  objected 
to  this  on  the  ground  that  the  jjatient  would  be  less  .sensible  of  the 
pain  of  their  extraction  if  it  were  merged  in  the  greater  pains  of  the 
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operation.  After  the  bone  was  bared  in  the  places  selected  for  its 
division  it  was  sawed  part  way  through  with  a  small  hand  saw,  or 
a  chain  saw;  and  then  its  denser  portion  was  divided  with  cutting 
forceps. 

The  incision  practised  by  Cusack,  in  1827,  is  shown  in  Fig.  2. 
It  would  seem  that  such  an  extensive  incision  must  surely  have 
produced  paralysis  of  the  mouth  and  lower  eyelid,  although  no 
mention  of  this  is  made  in  the  description  of  the  cases. 

Cusack  preferred  the  chain  saw,  as  he  found  it  difficult  to  ])rotcct 
the  soft  parts  while  using  a  small  hand  saw,  and,  moreover,  he  was 
often  interrupted  by  the  "restlessness  of  the  patient." 


■^ 

iS^-  ^    ^ 

y^jg 

feif^ 

Fig.  2. — A,  large  tumor  of  lower  jaw;    B,  patient  after  recovery,  showing  line  of 

incision.     (Cusack.) 

In  Liston's  Practical  Surgery,  published  in  1837,  the  incision 
recommended  passed  from  the  condyloid  jirocess  downward  to 
the  angle  of  the  jaw  and  then  forward  to  the  point  of  the  chin.  It 
was  then  mentioned  that  to  cut  through  the  lip  adds  to  the  facial 
disfigurement,  and  is  in  many  cases  quite  unnecessary. 

By  the  latter  half  of  the  nineteenth  century  the  operation  was 
so  far  perfected  that  the  instruments  and  technicpie  described  by 
Gerich,-  in  1864,  vary  little  from  those  employed  today.  At  that 
time,  however,  the  sitting  posture  was  still  advocated  to  keep  the 
blood  out  of  the  throat  of  the  chloroformed  patient. 

Up  to  that  time  a  number  of  incisions  had  been  practised  for 


'  Ueber  Resection  des  Unterkeifers,  Dorpat,  1864. 
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removal  of  diflferent  parts  of  the  jaw,  but  the  advantages  of  curved 
incisions  following  the  lower  and,  if  necessary,  posterior  margins 
of  the  bone  were  well  recognized.  Gerich  was  also  keenly  alive  to 
the  desirability  of  protecting  Steno's  duct  and  as  many  branches 
of  the  facial  nerve  as  possible. 

He  pointed  out  correctly  that  if  an  incision  along  the  posterior 
border  of  the  ascending  ramus  extends  above  the  level  of  the  lobe 
of  the  ear  the  dissection  must  be  conducted  with  great  care  or  the 
branches  to  the  eyelids  will  suffer;  but  through  an  incision  no 
more  extensive  than  this,  disarticulation  of  the  bone  has  often 
})een  carried  out. 

There  are  three  ways,  more  or  less  distinct,  in  which  partial 
resection  of  the  lower  jaw  may  be  performed.  These  are:  (1) 
resection  from  within  the  mouth;  (2)  external  resection  without 
disarticulation;  (3)  external  resection  with  disarticulation. 

^Yhile  all  operations  for  malignant  tumors  have  to  be  modified 
to  suit  the  particular  case,  and  partial  resection  of  the  lower  jaw  is 
no  exception  to  this  rule,  it  is  none  the  less  convenient  to  consider 
it  in  these  three  forms,  and  to  point  out  under  what  circumstances 
each  should  be  employed. 

1.  Resection  performed  wholly  within  the  mouth  is  not  suitable 
for  a  tumor  of  the  jaw  of  greater  malignancy  than  an  epulis,  unless 
the  tumor  is  a  primary  one  in  an  early  stage,  and  not  invohing  the 
bone. 

This  was  the  ojieration  performed  in  three  of  the  cases  reported 
in  connection  with  this  paper  (Cases  II,  IX,  and  XIV).  In  two 
of  these  the  tumor  was  an  epulis,  and  the  results  of  operation  were 
satisfactory  even  though  one  tumor  was  recurrent.  In  the  third 
the  tumor  was  recurrent  and  of  some  degree  of  malignancy,  but, 
owing  partly  to  a  doubtful  pathological  report,  a  decision  was 
made  to  operate  within  the  mouth  in  defiance  of  the  rule  above 
stated.  The  continuance  of  symptoms  necessitated  subsequent 
external  resection,  l)ut  the  most  favorable  time  for  this  had  then 
passed. 

The  technique  of  resection  within  the  mouth  is  very  simple. 
An  incision  is  made  through  healthy  tissue  ('omi)letely  around 
the  tumor,  everywhere  down  to  the  bone.  With  a  small  clusel 
and  mallet  a  wedge-sluiped  piece  of  bone  is  chiseled  free  and 
removed  with  the  tumor.  The  gross  sj)ccimen  is  examined,  and  if 
the  tumor  is  found  to  involve  the  bone,  or  if  the  cut  surface  of  the 
bone  api)ears  diseased,  a  deeper  la>er  of  bone  should  be  chiseled 
or  gauged  away.  Nearly  the  whole  thickness  of  the  jaw  can  be 
removed  without  disfigurement  or  serious  permanent  injury.  In 
a  doubtful  case  an  external  resection  is  usually  to  be  preferred. 

Hemorrhage  may  be  controlled  with  gauze  packing.  This  should 
be  removed  daily,  as  it  (jnickly  becomes  foul.  As  soon  as  graiuila- 
tions  are  well  started  no  further  dressing  is  nee<led. 
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2.  External  resection  without  disarticuhition  of  tlie  lower  jaw  is 
indicated  in  all  cases  of  malignant  tumors  of  the  jaw  itself  or  of  the 
mucous  membrane,  or  other  soft  parts  close  to  it,  in  which  there 
is  a  fair  prospect  that  the  incisions  will  lie  outside  of  the  diseased 
area.  As  stated  above  a  resection  from  within  the  mouth  is  per- 
missible for  an  early  epithelioma  involving  the  mucous  membrane 
only. 

External  resection  without  disarticulation  is  more  readily  per- 
formed than  resection  with  disarticulation.  It  is  less  dangerous 
than  the  latter,  and  it  carries  with  it  less  risk  of  injury  to  the  upper 
branches  of  the  facial  nerve.  It  is  therefore  to  be  chosen  for  both 
radical  and  palliative  operations  in  which  the  tumor  is  so  situated 
that  the  ascending  ramus,  and  the  adjacent  soft  parts  are  free 
from  disease.  Particular  attention  should  be  directed  to  the 
examination  of  the  parts  inside  of  the  mouth,  for  the  region  of  the 
pterygoid  muscles  is  a  favorite  one  for  extension  of  a  growth  situated 
as  far  back  as  the  molar  teeth.  If  the  disease  is  in  the  vicinity  of 
the  ascending  ramus,  disarticulation  should  be  the  invariable  rule. 
This  is  true  of  even  a  palliative  operation,  as  the  patient  will  have 
less  j)ain  if  the  upper  i)art  of  the  jaw  is  removed. 

External  resection,  in  my  judgment,  is  not  a  good  palliative 
l)r()cedure  if  the  disease  is  so  situated  that  the  whole  chin  would 
have  to  be  removed;  or  if  as  much  as  one-half  of  the  floor  of  the 
mouth  is  involved,  because  in  such  cases  the  patient  is  usually 
more  uncomfortable  after  operation  than  he  was  before  it.  If 
there  is  a  fair  chance  of  complete  removal  of  the  tumor,  even 
these  extensive  operations  may  be  justifiable;  but  a  most  careful 
examination  should  be  made  before  they  arc  decided  upon.  The 
condition  of  the  floor  of  the  mouth  is  of  the  greatest  importance  in 
this  decision. 

The  techniciue  of  external  resection  in  a  simple  case  is  as  follows: 
An  incision  is  made  from  the  point  of  the  chin  along  the  lower 
margin  of  the  jaw  to  the  angle,  and  then  downward  along  the 
sternomastoid  muscle  to  its  middle.  Skin,  fat,  and  platysma  are 
cut  through,  the  flap  dissected  downward,  the  facial  artery  and 
vein  ligated  and  divided.  The  fat,  facia,  and  glands  lying  between 
the  anterior  belly  of  the  digastric  muscle  and  the  sternomastoid 
muscle  are  dissected  free  from  the  hyoid  bone  upward,  and  neces- 
sary vessels  are  ligated  and  divided.  The  presence  of  enlarged 
lymph  glands  may  make  necessary  a  dissection  back  of  the  sterno- 
mastoid, or  as  far  down  as  the  clavicle.  This  part  of  the  operation 
should  always  be  thoroughly  done. 

If  the  skin  of  the  cheek  is  j)lainly  not  involved  it  is  dissected 
upward  for  an  inch  or  more,  care  being  taken  not  to  injure  the 
ujiper  fibers  of  the  facial  nerve.  Within  the  mouth  an  incision 
is  made  wide  of  the  tumor  both  along  the  cheek  and  the  floor  of 
the  mouth.    The  external  and  internal  wounds  are  deepened  until 
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they  meet  on  both  sides  of  the  jaw,  at  least  at  the  places  at  which 
the  bone  is  to  be  divided.  The  cheek  can  then  be  retracted  upward 
out  of  the  wa>'  of  the  saw.  Any  tooth  which  is  in  line  of  an  incision 
through  the  bone  should  be  extracted,  as  should  be  any  tooth  which 
will  remain  close  to  the  incision,  for  a  tooth  so  situated  will  become 
loose  and  give  the  patient  much  annoyance. 

One  of  the  best  saws  for  cutting  the  bone  is  a  small  hack  saw 
(Fig.  3).  If  an  instrument  maker  gets  hold  of  it  he  is  likely  to 
nickel  plate  it,  thereby  changing  it  from  a  real  tool  into  an  orna- 
ment. As  furnished  by  the  manufacturer  it  is  ready  to  cut  metal, 
and  it  cuts  the  "hardest  bone  in  the  body"  as  an  ordinary  saw  cuts 
wood. 

If  the  cheek  is  retracted  and  a  strip  of  metal  like  a  tongue  depres- 
sor or  a  flat  blunt  scissors  is  held  back  of  the  bone  to  protect  the 
tongue,  the  surgeon  can  work  the  saw  vigorously  in  short  strokes 
that  rapidly  eat  away  the  bone.  When  the  bone  has  been  divided 
the  fragment  to  b*^  removed  is  held  with  strong  forceps  while  the 


Fig.  3. — Hack  saw  for  cutting  jaw  bone. 

bone  is  sawed  in  the  second  place.  If  a  splinter  breaks  off  or  tlie 
soft  i^arts  get  in  the  way  the  section  may  be  completed  with  bone 
shears.  The  loosened  fragment  is  then  turned  down  and  its  deep 
attachments  are  divided,  ])erniitting  it  to  be  removed  with  the 
mass  of  glands. 

All  bleeding  is  stopped  by  clamps  or  hot  compresses,  for  as  in 
all  serious  operations  for  malignant  tumors  the  preser\ation  of 
his  blood  is  the  salvation  of  the  patient.  Vessels  which  still  bleed 
are  ligated  with  fine  catgut.  The  wound  is  carefully  gone  over. 
Suspicious  s])ots.  whether  of  bone  or  soft  tissue,  are  still  further 
excised.  The  cut  ends  of  the  bone  are  rounded  a  little  with  bone 
shears.  Flaps  are  ai)i)roximated  and  sutured  both  within  the 
mouth  and  externally,  except  for  about  an  inch  where  gauze  or 
rubber  tissue  drainage  is  employed.  It  is  desirable  to  suture  the 
womid  in  the  mouth  (•omi>letely.  When  this  is  done  primary  union 
often  results  throughout  its  greater  portion  and  leakage  is  slight. 
If    extensive    removal    of    nuicous    membrane    prevents    complete 
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suture  the  internal  wound  should  still  be  closed  as  nearly  as  possible 
and  the  remaining  gap  stopped  with  the  gauze. 

Primary  union  of  so  much  of  the  external  wound  as  is  sutured 
is  the  rule,  and  all  stitches  should  be  removed  in  less  than  a  week. 
The  power  of  growth  of  these  tissues  is  tremendous,  and  even  a 
considerable  hole  into  the  mouth  rapidly  fills  in. 

Probably  for  this  reason  necrosis  of  the  cut  ends  of  the  bone 
is  not  common.  I  experienced  it  only  twice  after  nine  external 
resections  without  disarticulation  (eighteen  cut  surfaces  of  bone). 

If  the  growth  is  so  situated  that  the  part  of  the  jaw  carrying  the 
incisors  must  be  removed  the  incision  and  dissection  of  the  neck 
as  above  described  should  be  carried  out  on  both  sides  to  provide 
for  the  removal  of  involved  lymph  glands. 

The  chief  dangers  of  this  operation  are  associated  with  (a)  anes- 
thesia, (6)  excessive  hemorrhage,  (c)  blood  in  the  throat,  and  (d) 
falling  backward  of  the  tongue  when  its  attachments  are  severed. 
These  are  all  real  dangers  and  deserve  careful  consideration. 

(a)  The  ordinary  mouth  anesthesia  is  not  well  adapted  to  external 
resection  of  the  jaw,  and  it  adds  materially  to  the  risk  of  operation. 
Vapor  anesthesia  through  the  nose  is  much  better  if  the  patient 
can  be  kept  under  by  this  method,  which  is  by  no  means  certain. 
Rectal  anesthesia'  is  ideal.  If  necessary  the  mask  and  a  little  ether 
or  chloroform  can  be  used  to  put  the  patient  deeplA.'  under  at  the 
start.  After  that  the  anesthetist  and  his  apparatus  are  entirely 
out  of  the  way  and,  more  important  still,  there  is  no  increased 
mucous  and  saliva  in  the  patient's  throat. 

(6)  Excessive  hemorrhage  should  be  guarded  against  from  the 
beginning  of  operation.  Large  vessels  should  be  clamped  before 
they  are  cut.  Smaller  ones  should  be  promptly  controlled  by  clamps 
or  pressure.  The  worst  region  is  below  or  back  of  the  angle  of  the 
jaw,  where  a  large  vein  may  be  cut  laterally  or  some  branch  severed 
while  the  tissues  are  on  the  stretch.  Then  when  they  are  relaxed 
the  vein  withdraws  and  a  fountain  of  dark  blood  wells  up  from 
some  unseen  opening.  Pressure  on  both  sides  of  it  to  stop  the 
flow,  and  division  of  the  superficial  tissues  until  the  vessel  is  clearly 
exposed  are  the  surest  ways  to  meet  the  difficulty.  It  is  well  not 
to  push  the  deep  dissection  in  this  region  until  the  jaw  has  been 
cut  through  twice.  The  dissection  can  then  be  carried  from  above 
downward,  which  lessens  the  risk  of  serious  venous  hemorrhage, 
and  the  mobility  of  the  bone  makes  deep  exposure  easier. 

(c)  Blood  can  be  kept  out  of  the  throat  by  a  good-sized  pad  of 
gauze  kept  in  the  mouth  and  changed  as  often  as  it  becomes  satu- 
rated.   A  string  through  it  is  a  safeguard  against  swallowing,  but 

^  Ether,  1  ounce  by  measure  to  25  pounds  of  the  body  weight,  is  mixed  with  paraf- 
fin oil  in  the  proportion  of  two  parts  of  ether  to  one  part  of  oil.  This  is  injected  slowly 
into  the  empty  rectum  one-half  hour  before  operation.  A  preliminary  hypodermic 
of  6  or  i  grain  of  morphin  is  advisable. 
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a  quicker  way  is  to  clamp  a   corner  of   it  projecting  from  the 
mouth. 

(d)  A  heavy  thread  should  always  be  passed  through  the  tongue 
either  in  the  middle  line  or  a  little  to  the  affected  side.  It  serves 
to  draw  the  tongue  out  of  the  way,  and  can  be  used  to  prevent 
the  loosened  tongue  from  blocking  the  throat.  This  accident  is 
more  likely  to  happen  the  farther  forward  the  excision.  If  the 
digastric  and  muscles  anterior  to  it  are  divided,  the  tongue  some- 
times almost  snaps  back  into  the  throat.  If  held  forward  for  a 
few  minutes  the  tendency  grows  less  as  the  remaining  muscles 
become  accustomed  to  the  change;  but  such  a  patient  must  be 
watched  every  minute  until  he  is  well  out  of  his  anesthetic.  I 
nearly  lost  one  patient  from  suffocation  produced  in  this  way. 
At  the  close  of  operation  I  left  the  house  surgeon  to  apply  the 
dressing  and  went  into  an  adjoining  room.  In  a  few  minutes  I 
was  called  back  and  found  the  patient  black,  making  no  effort  to 
breathe,  and  almost  pulseless.  When  the  bandage  was  cut  off  and 
the  tongue  pulled  forward  he  still  made  no  effort  to  breathe,  but 
revived  after  a  few  minutes  of  artificial  respiration.  One  may^ 
readily  arrange  a  mechanical  contrivance  to  hold  the  tongue  for- 
ward, but  it  is  safer  not  to  leave  a  patient  for  a  few  hours,  whose 
tongue  tends  to  sag  back  into  the  throat.  During  this  time  the 
thread  should  of  course  remain  in  the  tongue. 

3.  External  resection  of  the  lower  jaw  with  disarticulation  is 
indicated  in  cases  of  malignant  tumors  situated  far  }>ack  in  the 
cheek,  or  in  the  jaw  bone,  and  especially  if  such  a  tumor  is  recur- 
rent, for  in  such  a  case  the  involvement  of  the  ascending  ramus  or 
of  the  muscles  lying  on  its  inner  side  may  be  present  to  an  extent 
not  readily  determined  by  examination  of  the  patient.  The  tech- 
nique of  its  performance  is  similar  to  that  of  external  resection. 
It  is  therefore  only  necessary  to  mention  certain  differences. 

The  incision  has  generally  to  be  extended  up  in  front  of  the  ear 
a  varial)le  distance.  It  is  quite  easy  to  remove  a  normal  jaw 
without  injury  to  the  upper  branches  of  the  facial  nerve,  but  a 
wide  excision  of  soft  parts  is  more  important  than  the  preserva- 
tion of  the  parotid  gland  and  facial  nerve  if  the  tumor  involves 
the  ascending  ramus  or  tissues  in  its  neighborhood.  Therefore, 
one  should  not  hesitate  to  sacrifice  these  important  structures  if 
it  seems  indicated  to  gain  an  increased  freedom  from  recurrence. 
If  the  decision  is  to  preserve  the  parotid  gland  or  the  greater  part 
of  it  the  skin  incision  should  not  extend  above  the  external  auditory 
meatus  and  the  deeper  incision  not  quite  up  to  this.  liy  dissecting 
under  the  parotid,  es])e(ially  in  its  anterior  ])ortion,  it  will  then  be 
possible  to  lift  it  and  the  cheek  up  and  out  of  the  way  so  as  to 
permit  of  the  disarticulation  of  the  jaw.  Before  this  is  attempted 
the  bone  should  be  sawed  through  anteriorlx'  and  the  dissection 
within  the  month  <i>ni|)let<Ml.    The  muscles  are  then  <livided  along 
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the  malar  bone  from  in  front  backward.  When  the  temporal  muscle 
is  cut  from  the  condyloid  process  the  fragment  of  the  jaw  can  be 
swung  outward  so  as  to  expose  the  joint.  The  rather  loose  capsule 
is  cut  or  torn  and  the  bone  with  the  tumor  and  the  attached  soft 
parts  are  removed.  Removal  of  a  part  of  tlie  parotid  gland  usually 
leaves  the  patient  with  an  external  salivary  fistula,  but  this  soon 
dries  up  if  the  main  duct  is  not  interfered  with. 

After  Treat:ment.  A  patient  upon  whom  there  has  been 
performed  an  external  partial  resection  of  the  lower  jaw,  with  or 
without  disarticulation,  should  be  carefully  watched  for  a  few 
hours  to  guard  against  recurrent  hemorrhage  or  a  blocking  of  the 
throat  by  the  loosened  tongue.  Some  of  the  patients  have  great 
difficulty  in  swallowing,  es])ecially  if  the  dissection  has  been  extended 
to  the  anterior  pillar  of  the  fauces.  This  is  not  to  be  wondered  at 
when  one  thinks  of  the  extent  of  the  wound  and  its  close  relation 
to  the  muscles  of  tongue  and  throat. 

No  nourishment  should  be  put  into  the  patient's  mouth  until 
he  has  shown  his  ability  to  swallow  water.  In  severe  cases  it  may 
be  necessary  to  employ  nutrient  enemata  for  a  few  days  or,  pre- 
ferably, to  pour  fluids  through  a  slender  stomach  tube  passed 
through  the  nose  and  into  the  esophagus.  It  is  not  necessary  for 
the  tube  to  reach  the  stomach,  so  that  a  large  rubber  catheter  may 
be  used  if  no  small  stomach  tube  is  at  hand.  This  should  be  done 
only  twice  or  three  times  a  day,  and  a  pint  or  more  of  water  and 
fluid  nourishment  poured  slowly  through  it  each  time. 

]Most  patients  swallow  readily  after  two  or  three  days.  Only 
one  patient  in  the  ]iresent  series  (Case  XI)  had  a  prolonged  difficulty 
in  swallowing,  and  his  tumor  was  so  extensive  that  a  part  of  his 
pharynx  was  cut  out. 

It  is  a  good  plan  to  allow  these  patients  to  sit  up  as  soon  as  they 
may  desire,  sometimes  after  three  or  four  davs.  They  quickly 
learn  to  keep  the  mouth  rinsed  out,  especially  after  taking  nourish- 
ment, and  if  fluids  from  the  mouth  render  the  dressings  foul,  these 
should  be  changed  twice  daily.  Postoperative  pain  is  not  as  great 
as  one  might  suppose  from  the  extent  of  operation.  The  discomfort 
of  the  patient  seems  to  be  less  than  that  which  follows  an  excision 
of  the  tongue. 

Results  of  Operation.  Soon  after  operation  the  portion  of 
the  lower  jaw  which  remains  swings  toward  the  operated  side,  thus 
bringing  the  molars  within  those  of  the  upper  jaw  and  the  incisors 
back  of  the  upper  incisors.  Various  plans  have  been  suggested  to 
prevent  this,  two  of  which  are  worth  mentioning:  The  upper  and 
lower  teeth  may  be  wired  together  for  a  few  weeks  to  keep  the 
lower  jaw  in  place  while  the  wound  is  healing.  A  prothesis  of  wire 
or  rubber,  or  some  other  non-irritating  material,  or  a  strip  of  live 
bone,  may  be  inserted  between  the  fragments  of  tlie  bone  after 
resection  without  disarticulation. 
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I  have  never  employed  these  devices  in  mahgnant  cases,  as  I 
beUeve  their  use  is  not  advisable.  Wiring  the  jaws  is  a  dirt}'  and 
irritating  procedure,  and  the  patient  needs  all  the  help  he  can  have 
to  keep  his  mouth  in  good  condition.  The  use  of  a  foreign  body 
between  the  fragments  is  also  a  source  of  irritation  under  circum- 
stances in  which  an  absolute  primary  union  can  scarcely  be  hoped 
for.  Moreover,  the  possibility  of  recurrence  is  so  great  that  the 
patient  must  be  watched  from  month  to  month,  and  another  oper- 
tion  performed  as  soon  as  the  tumor  shows  itself  in  any  part.  If 
a  foreign  body  is  present  to  change  the  appearance  of  the  wound 
by  its  own  irritation  the  early  recognition  of  the  new  tumor  forma- 
tion is  rendered  more  difficult;  and  if  a  second  operation  proves 
necessary,  the  prothesis  must,  of  course,  be  removed. 

It  has  been  suggested  to  insert  a  prothesis  at  a  late  period,  but 
it  is  difficult  to  do  this  satisfactorily  even  a  year  after  operation; 
and  a  much  longer  time  than  that  must  elapse  before  one  can  feel 
sure  that  there  will  be  no  recurrence.  Moreover,  in  many  cases 
there  has  been  so  wide  a  removal  of  the  soft  parts,  that  only  a  scar 
remains  in  which  to  bury  the  prothesis.  In  other  words,  the  con- 
ditions are  very  different  from  those  which  follow  the  loss  of  a 
portion  of  the  horizontal  ramus  by  trauma  or  inflammation,  and 
in  which  there  has  been  very  little  loss  of  the  soft  parts. 

The  decision  to  reject  all  foreign  bodies  in  the  month  after  these 
operations  is  confirmed  by  the  good  functional  results  which  have 
followed  operation  in  this  series  of  cases,  provided  the  patient 
has  been  freed  of  his  malignant  disease.  Every  such  patient  has 
good  motion  of  the  jaw,  and  most  of  them  have  so  developed  the 
lateral  motion  as  to  be  able  to  chew  on  the  sound  side.  One  man 
even  goes  so  far  as  to  claim  the  operation  has  cured  a  long-standing 
dyspepsia,  since  now  he  has  to  eat  more  slowly. 

Photographs  of  five  of  these  patients  are  introduced  to  sliow  the 
amount  of  disfigurement  which  results  from  operation  and  the 
functional  power  of  the  jaw  and  eyelids. 

Late  Results.  The  late  results  can  best  be  estimated  wlien 
considered  in  connection  with  the  character  and  situation  of  the 
growth. 

All  but  one  of  the  fourteen  patients  operated  upon  were  men. 

The  ages  varied  from  thirty  to  seventy-five  years,  more  than  iialf 
of  the  patients  being  between  forty-five  and  fiftv-five  years  old. 

As  nearly  as  one  could  judge  the  growth  started  in  the  jaw 
(usually  in  its  mucous  membrane)  in  8  cases;  in  the  lining  of  the 
check  in  3  cases;  in  the  angle  of  the  mouth  in  2  cases;  while  the 
spindle-cell  sarcoma  in  Case  VII  seemed  to  start  just  behnv  the 
jaw,  possibly  from  its  periosteum. 

Nine  of  the  patients  had  recurrent  tumors  following  o]MTation 
elsewhere  when  they  first  came  under  my  observation.  Two  pre- 
sented themselves  with  i)rimary  tumors  of  the  cheek,  which  I  excised 
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without  resection.  In  both  of  these  cases  subsequent  renioxal  of 
the  bone  failed  to  arrest  the  growth.  In  3  cases  resection  was  the 
first  operation  performed,  and  in  these  patients  no  recurrence  lias 
showed  itself.  It  is  impossible  to  state  positively  that  a  primary 
resection  would  have  saved  the  others,  but  it  would  certainh-  have 
given  them  a  better  chance.  If  anyone  thinks  that  primary 
resection  is  unnecessarily  mutilating  it  is  only  necessary  to  point 
out  how  rapidly  a  tumor  of  the  cheek  can  spread  in  spite  of  lesser 
oi)erations,  as  seen  in  Cases  X  and  XII. 

Of  the  eleven  resections  performed  for  recurrences,  four  were 
known  to  be  merely  palliative,  but  even  in  these  cases  the  opera- 
tion seemed  well  worth  while,  as  the  patient  was  given  a  clean 
mouth  for  varying  periods  of  time.  Ten  resections  were  performed 
with  the  hope  of  a  permanent  cure,  3  being  primary  operations 
and  7  after  recurrences  from  other  operations.  One  of  these  patients 
died  from  operation  and  2  others  from  recurrences,  while  the 
remaining  7  are  at  present  free  from  recurrence  as  far  as  physical 
examination  can  show  after  periods  ranging  from  six  to  thirty-three 
months.  It  is  probably  too  much  to  expect  that  all  of  these 
patients  are  cured,  but  I  think  we  are  justified  in  saying  that  the 
prognosis  following  partial  resection  of  the  lower  jaw  for  cancer  is 
more  hopeful  than  it  is  generally  supposed  to  be. 

A  summary  of  these  cases  is  presented  on  page  24. 

Case  I. — ]Male,  aged  seventy-five  years.  Disease  noticed  in  the 
right  side  of  the  lower  jaw  for  one  and  a  half  years.  Operation  from 
within  the  mouth  in  Richmond,  Va.  Recurrence  soon  appeared, 
but  further  operating  was  discouraged. 

Operation  at  X'ew  York  Skin  and  Cancer  Hospital  April  9,  1912. 
Resection  of  two  and  a  half  inches  of  the  right  side  of  the  lower 
jaw  by  incisions  within  the  mouth  and  below  the  jaw.  The  anterior 
cut  near  the  median  line  showed  the  remaining  bone  to  be  diseased. 
The  posterior  cut  was  through  apparently  healthy  bone.  On 
account  of  the  age  and  feeble  condition  of  the  patient  a  more 
extensive  operation  was  considered  inadvisable.  The  wound  in  the 
mouth  was  entirely  sutured,  as  was  the  skin  wound.  Prhnary  union 
resulted  with  a  minute  sinus  leading  to  the  anterior  cut  in  the  bone. 

The  patient  did  well  for  some  weeks;  then  noticing  the  recur- 
rence, he  consulted  another  surgeon  in  Richmond,  who  removed 
the  chin  and  part  of  the  left  ramus.  Patient  died  from  shock  in 
forty-eight  hours. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma,  prickle-cell 
type. 

Case  II. — Female,  aged  forty-five  years.  Ten  months  disease 
existed  as  a  small  nodule  on  the  lower  jaw  opposite  the  second  right 
bicuspid.  ■  After  seven  months  this  was  removed,  with  two  l)icusi)i(l 
teeth  and  one  molar.  In  two  months  recurrence  was  noticed  of  a 
hard,  purplish  color,  with  ulceration,  at  times  painful. 
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Operation  at  New  York  Skin  and  Cancer  Hospital  July  2,  1912. 
Right  incisors,  canine,  and  second  molar  teeth  were  removed.  The 
tumor  with  surrounding  mucous  membrane  was  excised,  half  or 
more  of  the  thickness  of  the  jaw  bone  in  its  vicinity  being  chiseled 
away.  The  remaining  mucous  membrane  was  sutured.  The  patient 
recovered  promptly. 

Two  years  and  nine  months  later  the  patient  was  examined  and 
found  free  from  recurrence. 

Pathological  diagnosis  by  Dr.  Jessup:  epulis,  giant-cell  sarcoma 
type.    Bone  not  invaded. 

Case  III. — Male,  aged  forty-four  years.  Growth  began  as  a 
blister  in  the  right  angle  of  the  mouth.  Patient  was  operated  upon 
in  ten  days  at  the  Long  Branch  Hospital,  and  operated  upon  a 
second  time  one  year  later.  There  was  again  a  recurrence,  with 
rapid  growth.  Fifteen  months  after  the  tumor  was  first  noticed 
it  extended  from  the  right  angle  of  the  jaw  to  the  median  line  and 
from  the  lip  to  one  inch  below  the  lower  margin  of  the  jaw. 

Operation  at  New  York  Skin  and  Cancer  Hospital  August  1, 
1912.  Most  of  the  patient's  lower  lip,  his  chin,  and  a  portion  of  the 
lower  jaw  measuring  two  and  three-quarter  inches,  mostly  on  the 
right  side,  were  removed,  together  with  the  submaxillary  gland  and 
enlarged  lymph  glands.  The  flaps  were  undermined  and  an  incision 
to  relieve  tension  was  made  through  the  skin  of  the  right  cheek. 
This  permitted  a  complete  suture.  Gap  in  the  cheek  covered  with 
skin  grafts.  Wound  healed  i)riniarily,  the  skin  grafts  all  taking. 
Patient  discharged  in  eleven  da.ys. 

Operation  at  New  York  Skin  and  Cancer  Hospital  September  24, 
1912,  for  a  recurrence  in  the  right  cheek  about  three-quarters  of 
an  inch  in  diameter.  Wound  healed  priuiarily.  One  month  later 
patient  wrote  that  his  face  was  smooth  and  all  healed.  Fi\'e  months 
later  recurrence  began  to  trouble  him  and  ten  and  a  half  months 
after  resection  of  his  jaw,  he  died. 

Pathological  diagnosis  by  Dr.  -lessuj):  epitlielioiuii,  iirickk'-cell 
type. 

Case  IV. — l\Iale,  aged  flftx-four  years.  The  tumor  began  in  the 
inner  side  of  the  right  cheek  oi)])osite  tlie  second  molar.  In  one 
year  it  reached  the  diameter  of  about  one  inch  and  extended  close 
to  the  lower  jaw. 

Opt-ration  at  New  ^ Ork  Skin  and  Cancer  Ibtspital  .Vugust  27, 
1912.  \]\  incision  was  made  across  the  neck  below  the  jaw  and 
curving  upward  in  front  of  the  ear,  also  for  a  short  distance  down 
the  sternomastoid.  The  ciieek  was  divided  aroun<l  the  tumor. 
The  jaw  was  cut  through  back  of  the  bieuspi<l  teeth,  twisted  out  of 
its  articulation,  and  renio\-ed  with  the  tumor  and  the  submaxillary 
and  parotid  glands.  Branches  of  the  facial  nerve  to  the  mouth  and 
eye  were  divided.  Patient  was  a  good  deal  shocked  l)ut  recovered 
sufficiently  to  leave  the  hospital  in  three  weeks.     Sagging  of  the 
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lower  eyelid  gradually  became  less  marked.  Two  years  and  eight 
months  after  operation  there  were  no  signs  of  recurrence  and 
patient  was  in  good  health  (Fig.  4). 


Frout  view,  mouth  and  eyes  closed. 


Side  view,  moutli  and  ej-es  closed. 


Front  view,  mouth  and  eyes  open. 


Side  view,  mouth  and  eyes  open. 


Fig  4.— Patient  No.  IV,  twenty-nine  months  after  partial  resection  of  the  lower 
jaw  with  diarticulation,  for  epithelioma  of  cheek.  Partial  paralysis  of  the  mouth 
and  the  right  eyelids  has  gradually  lessened  until  the  lips  open  and  close  almost 
normally  and  the  conjunctivitis  has  disappeared. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma  of  the  check; 
no  invasion  of  the  lower  jaw  or  lymph  nodes. 
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Case  V. — Male,  aged  thirt>-foiir  years.  A  tumor  began  in  the 
left  angle  of  the  mouth  and  in  six  months  reached  the  size  of  the 
end  of  a  thumb,  when  a  V-shaped  portion  was  excised  from  the 
lower  lip  at  Red  Bank,  N.  J.  Five  months  later  a  mass  about 
one  inch  in  diameter  was  removed  from  the  lower  jaw  at  Asbury 
Park,  N.  J.  Three  months  later  another  small  mass  was  removed 
by  another  surgeon.  Recurrence  persisted  until  it  involved  the 
left  horizontal  ramus  of  the  jaw  and  most  of  the  cheek. 

Operation  at  New  York  Skin  and  Cancer  Hospital  October  10, 
1912.  An  incision  was  made  from  the  left  angle  of  the  mouth  back- 
ward to  the  angle  of  the  jaw  and  a  second  incision  carried  backward 
below  the  horizontal  portion  of  the  jaw.  The  jaw  was  cut  through 
at  the  symphysis  and  behind  the  angle.  A  portion  of  the  cheek 
between  these  incisions,  the  part  of  the  lower  jaw  indicated,  and 
the  glands  of  the  submaxillary  region  and  below  the  angle  of  the 
jaw  were  removed.  The  wounds  in  the  mucous  membrane  and  the 
skin  were  entirely  sutured  and  healed  primarily,  except  at  drain 
points.  The  patient  did  well  for  some  months  and  died  of  recur- 
rence nine  months  after  operation. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma,  prickle-cell 
type. 

Case  VI. — ^Male,  aged  fifty-two  years.  Noticed  a  tender  mass 
under  right  sidp  of  the  lower  jaw  after  doing  some  heavy  lifting. 
Six  months  later  an  enlarged  "gland"  was  removed  by  his  physician. 
Subsequent  growth  was  rapid,  with  discharge  of  pus  and  blood. 
One  month  later  a  mass  three  inches  in  diameter  in\'olved  the  right 
horizontal  portion  of  the  lower  jaw. 

Operation  at  St.  Mary's  Hospital,  Jamaica,  L.  I.,  June  20,  1913. 
An  ellii)tical  incision  was  made  around  the  tumor  and  extended 
down  the  side  of  the  neck.  The  lower  jaw  was  cut  through  one 
inch  from  the  median  line  and  one  inch  above  the  angle.  The 
mucous  membrane  was  cut  through  close  to  the  jaw,  as  it  was  not 
involved.  The  involved  portion  of  the  lower  jaw  with  the  tumor 
mass,  overlying  skin,  submaxillary  and  parotid  glands,  and 
numerous  lymi)h  glands  along  tlie  sternomastoid  were  renn)ved. 
The  wound  was  entirely  sutured  externally  and  within  the  mouth. 
The  patient  collapsed  from  the  extensive  loss  of  blood,  but  recovered 
and  the  wound  healed  satisfactorily. 

Recurrences  in  the  neck  were  noticed  in  about  two  months,  and 
death  occurred  four  months  after  operation. 

Pathological  diagnosis  In-  Dr.  Jessup:  epithehtinia,  })ricklt>-ccll 
type. 

Case  \ll. — Male,  aged  sixt\-t\v()  years.  Was  operated  upon 
in  East  Orange,  N.  J.,  in  April,  1913,  for  a  movable  tumor  in  the 
left  side  of  the  neck  close  to  the  jaw,  which  had  been  noticed  for 
six  months.  The  tumor  was  i)ronoun(t>(l  a  spiudle-cell  sarcoma. 
The  swelhug  under  the  jaw  ne\er  entirely  (lisai)peared.  and  for  four 
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months  it  seemed  to  grow  more  rapidly.    Seven  months  after  this 
operation  it  measured  three  inches  by  two  inclies  and  was  attached 


Front  view,  mouth  and  ej'es  closed. 


Side  view,  mouth  and  eyes  closed. 


Front  view,  mouth  and  eyes  open. 
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Side  view,  mouth  and  eyes  open. 


Fig.  5. — Patient  No.  VII,  fourteen  months  after  resection  of  two  inches  of  the  lower 
jaw  for  recurrent  sarcoma  attached  to  but  not  invohang  the  bone. 


to  the  jaw  and  to  the  skin.  Small  enlarged  glands,  freely  movable, 
were  felt  on  the  right  side  in  the  submaxillary  region.  The  inside 
of  the  mouth  was  normal. 
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Operation  at  New  York  Skin  and  Cancer  Hospital  November  6, 
1913.  Two  curved  incisions  were  made  from  the  point  of  the  chin 
to  the  angle  of  the  jaw,  enclosing  a  piece  of  skin  measuring  three 
inches  by  two  inches.  This  skin  with  the  tumor  and  two  inches  of 
the  jaw  bone  were  removed  in  one  piece.  The  jaw  was  cut  through 
just  above  the  angle  and  just  in  front  of  the  first  molar  tooth.  The 
mucous  membrane  of  the  mouth  was  peeled  from  the  jaw  so  that 
the  mouth  was  not  cut  into,  the  only  opening  being  where  the 
single  tooth  remaining  on  the  excised  portion  of  the  jaw,  protruded 
through  the  mucous  membrane.  A  part  of  the  parotid  gland  and 
one  inch  of  the  internal  jugular  vein  were  also  removed.  The  wound 
was  entirely  sutured  with  a  small  drain  in  the  centre  of  it.  The 
tumor  was  found  to  be  a  spindle-cell  sarcoma. 

The  wound  healed  primarily  excepting  for  a  sinus  in  the  centre, 
which  persisted  for  two  months.  Nodules  like  enlarged  glands 
gradually  developed  along  the  left  sternomastoid,  and  a  second 
operation  for  their  removal  was  performed  at  New  York  Skin  and 
Cancer  Hospital,  June  9,  1914.  Through  an  incision  from  the  left 
angle  of  the  lower  jaw  nearly  to  the  clavicle  a  chain  of  glands  was 
removed.  Some  of  these  invoh'ed  a  part  of  the  sternomastoid 
muscle,  into  which  the  tumor  had  spread.  A  portion  of  the  muscle 
was  removed,  and  the  outer  part  of  the  sheath  of  the  vessels  for  a 
considerable  distance  was  also  removed.  As  the  spinal  accessory 
nerve  passed  through  the  tumor  a  portion  of  it  was  removed.  The 
glands  on  the  right  side  of  the  neck,  not  having  increased  in  size 
since  the  previous  operation,  were  not  dissected.  Primary  union 
resulted. 

Pathological  diagnosis  by  Dr.  Jessup:  recurrent  sarcoma  of  the 
neck. 

Nine  months  after  this  last  operation  there  is  no  evidence  of 
recurrence.  iNIotions  of  the  lower  jaw  from  side  to  side,  forward 
and  backward,  and  upward  and  downward,  are  almost  perfectly 
performed  (Fig.  5). 

Case  VHL— ]\Iale,  aged  fifty  years.  Following  the  extraction 
of  a  tooth  from  the  left  side  of  the  lower  jaw  there  was  a  persistent 
soreness  of  the  gum  and  two  months  later  a  rapidly  increasing* 
swelling.  Four  months  after  the  tooth  was  extracted  the  swelling 
was  lanced  externally.  Blood  and  a  little  ])us  escajH'd  and  the 
opening  never  closed.  Five  months  after  the  extraction  of  the 
tooth  there  were  three  openings  in  the  left  cheek,  discharging  pus 
and  blood.  The  cheek  and  jaw  were  much  swollen  and  the  top  of 
the  gum  from  the  angle  of  the  jaw  nearly  to  the  median  line  was  an 
ulcer  with  raised,  irregular  edges. 

Operation  at  New  "^'ork  Skin  and  Cancer  Hospital  September  22, 
1913.  A  i)ortion  of  the  left  cheek  measuring  two  by  three  inches, 
the  left  half  of  the  lower  jaw,  excepting  the  upper  part  of  the 
ascending  ranuis,  and  a  mass  of  submaxillary  glands,  were  removeil. 
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The  mucous  membrane  was  entirely  sutured  and  a  flap  of  skin  from 
the  neck  was  swung  upward  to  close  the  gap  in  the  cheek. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma  of  the  jaw 
and  masseter  muscle,  prickle-cell  type. 

Three  months  later  the  patient  returned  to  the  hospital  on 
account  of  a  recurrence  just  back  of  the  chin  and  beneath  the  tongue. 
One-half  inch  more  of  the  bone  was  removed  together  with  a  good 
deal  of  the  floor  of  the  mouth  and  the  deeper  tissues.  Two  weeks 
after  this  operation  the  patient  had  a  sharp  attack  of  dermatitis 
of  the  face  and  neck,  probably  an  erysipelas. 


Fig.  G. — Patient  Xo.  ^"III,  sixteen  nionth-s  after  resection  for  two  inches  of  the 
horizontal  ramus  and  one  inch  of  the  ascending  rannis  for  epithelioma  of  the  jaw 
and  cheek.  In  two  subsequent  operations  the  left  half  of  the  bony  chin  and  part 
of  the  lip,  tongue,  and  floor  of  the  mouth  were  removed.  No  apparent  recurrence 
since  the  last  operation,  more  than  a  year  ago.  Motions  of  the  jaw  are  good,  but 
the  size  of  the  mouth  is  much  reduced  by  removal  of  one-half  of  the  lower  lip  and 
a  small  part  of  the  upper  lip. 

Three  months  after  this  second  operation  I  again  operated  for  a 
recurrence  in  the  left  side  of  the  chin,  extending  through  the  floor 
of  the  mouth  toward  the  base  of  the  tongue.  This  was  disspcted 
out  very  much  as  one  cuts  the  core  from  an  apple.  The  tissue 
removed  contamed  epithelioma. 

Thirteen  months  after  the  last  operation  the  patient  was  in  good 
health  and  apparently  free  from  recurrence,  his  wounds  being 
entirely  healed  (Fig.  6). 

Case  IX. — Male,  aged  fifty-four  years.  Patient  noticed  a  small 
"pimple"  near  the  right  lower  wisdom  tooth,  for  which  in  the  suc- 
ceeding two  years  he  had  two  local  operations  and  a  cauterization. 
One  pathological  report  was  "non-malignant"  and  the  other  was 
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"adamantinoma."  The  growth  recurred  in  the  site  of  the  lower 
wisdom  tooth  with  shght  ulceration  and  the  patient  was  unable 
to  separate  his  front  teeth  more  than  one  half  an  inch. 

Operation  at  New  York  Skin  and  Cancer  Hospital  October  2, 
1913.  The  tumor  with  a  fair  margin  of  sound  tissues  including  the 
remains  of  the  tonsil  and  parts  of  the  pterygoid  muscles  were 
removed.  The  upper  part  of  the  jaw  bone  in  the  vicinity  of  the 
tumor  was  chiseled  away.  Dr.  Jessup  reported  the  tumor  to  be  of 
epithelial  type,  probably  malignant.  The  woiuid  closed  rapidly 
but  did  not  entirely  heal  and  the  jaws  gradually  became  more 
fixed  so  that  the}'  could  scarcely  be  opened  at  all.  A  sinus  per- 
sisted and  granulations  began  to  appear  in  it. 

Operation  at  Miss  Alston's  Sanitarium  April  23,  1914.  A  vertical 
incision  from  a  point  one  inch  in  front  of  the  ear  was  extended  five 
inches  downward  into  the  neck.  Branches  of  the  external  carotid 
artery  and  numerous  veins  were  ligated.  The  parotid  and  sub- 
maxillary glands  were  dissected  free  and  the  inferior  maxilla  was 
cut  through  one  inch  in  front  of  the  ascending  ramus.  Its  pos- 
terior portion  was  disarticulated  and  removed.  Examination  of 
the  specimen  showed  that  the  lower  jaw  was  hollowed  out  near 
its  angle  by  a  new  growth  which  had  deeply  infiltrated  in  the  region 
of  the  pterygoid  muscles.  The  operation  was  difficult  on  account 
of  the  fixation  of  the  jaw  and  the  patient  lost  a  good  deal  of  blood. 
He  recovered  promptly  and  sat  up  in  a  chair  for  an  h(nir  on  the 
third  day.  On  the  fourth  day  before  leaving  his  bed  he  had  an 
attack  marked  by  pallor,  weak  pulse  and  respiration,  without 
immediate  loss  of  consciousness.  Stimulants  had  no  effect  and 
patient  died  in  about  two  hours,  apparently  from  pulmonary 
embolism. 

Case  X. — Male,  aged  thirty  years.  A  growth  developed  in  the 
posterior  part  of  the  mucous  membrane  of  the  right  cheek.  At  the 
end  of  three  months  it  was  ulcerating  and  measured  about  one  and 
a  half  inches  in  diameter.  The  skin,  tongue,  and  jaw  bone  were 
api)arently  not  involved. 

Operation  at  New  York  Skin  and  Cancer  Hospital  July  30,  1914. 
An  incision  was  made  from  the  angle  of  the  mouth  backward  across 
the  cheek.  Skin  flaps  were  dissected  upward  and  downward  and 
mucous  membrane  was  incised  one-fourth  inch  from  the  tumor, 
which  was  then  dissected  from  the  lower  jaw  and  pterygoid  muscles. 
The  suture  of  skin  was  complete  and  that  of  the  mucous  membrane 
was  carried  out  as  far  as  possible. 

rathoiogical  diagnosis  l)y  I^r.  Barber:  epithelioma,  prickle-cell 
type. 

The  wounds  healed  primarily  but  in  three  weeks  there  was  an 
evident  recurrence  on  the  jaw  bone  and  September  8,  1914,  an 
incision  was  made  from  the  angle  of  the  mouth  downward  and  out- 
ward to  the  angle  of  the  jaw  and  then  downward  along  the  steriio- 
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mastoid.  A  portion  of  skin  overlying  tlie  tumor  was  excised, 
together  with  the  submaxilhiry  ghmds.  a  portion  of  the  parotid, 
the  jaw  bone  from  back  of  the  canine  tooth  to  the  mitldle  of  the 
ascending  ramus,  and  a  wide  area  of  mucous  membrane,  all  being 
removed  in  one  piece. 

Pathological  diagnosis  by  Dr.  Jessup:  carcinoma  of  the  lower 
jaw,  involving  the  glands. 

Wound  healed  primarily  except  at  the  drain  site,  but  there 
was  a  rapid  recurrence  within  the  mouth  in  the  site  of  the  previous 
operation.  The  patient  was  so  troubled  with  a  foul  discharge 
and  a  great  deal  of  pain  that  six  weeks  later  a  large  mass  of  tumor 
was  cut  out  through  the  mouth  and  through  the  external  wound. 
Relief  was  only  temporary,  and  three  weeks  later  a  wider  excision 
was  practised,  including  the  upper  portion  of  the  lower  jaw  and 
pterygoid  muscles,  both  of  which  were  badly  infiltrated  with  the 
tumor.  The  pain  and  discharge  were  markedly  relieved  by  the 
operation  but  in  two  weeks  the  space  gained  was  again  filling 
with  tumor  tissue,  and  the  patient  died  six  months  after  the 
resection. 

Case  XI. — ]\Iale,  aged  fifty-four  years.  A  growth  in  the  region 
of  the  left  tonsil,  existing  for  a  year,  involved  the  tonsil,  the  anterior 
pillar,  a  part  of  the  soft  palate,  and  the  mucous  membrane  between 
the  upper  and  lower  jaws  and  that  of  the  lower  jaw  as  far  forward 
as  the  second  molar,  and  the  adjacent  portion  of  the  floor  of  the 
mouth  and  side  of  the  tongue. 

Operation  at  New  York  Skin  and  Cancer  Hospital  July  21,  1914. 
An  incision  starting  one  and  a  half  inches  from  the  chin  was 
extended  backward  along  the  lower  jaw  to  the  angle  and  downward 
along  the  sternomastoid  muscle.  Skin  flaps  were  dissected  upward 
and  downward.  The  parotid  gland  and  facial  nerve  were  exposed 
The  dissection  was  continued  across  the  cheek  below  these  struc- 
tures so  as  to  save  at  least  the  upper  branches  of  the  facial.  The 
jaw  was  cut  through  in  front  of  the  second  molar  and  through 
the  ascending  ramus  about  one  Inch  above  the  angle.  An  incision 
was  made  completely  around  the  tumor  in  the  mouth,  and  the 
whole  mass  of  excised  tissue  was  removed  in  one  piece  after  division 
or  the  anterior  branches  of  the  external  carotid  and  its  terminal 
portions.    The  wound  was  partially  sutured  and  drained. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma,  prickle-cell 
type.    Hyperplasia  of  nodes. 

The  patient  had  to  be  fed  several  days  through  a  rubber  tube, 
passed  through  his  nose  nearly  to  the  stomach,  as  he  could  not 
swallow.  His  recovery  was  rather  slow  on  accoinit  of  difficulty  in 
taking  nourishment.  Seven  weeks  after  operation  a  ])iece  of  bone 
measuring  one  inch  by  one-half  inch,  dead  and  entirely  loose,  was 
pulled  out  through  the  mouth  from  the  cut  section  of  the  ascending 
ramus. 
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Nine  months  after  operation  there  was  still  a  small  sinus,  but  no 
evidence  of  recurrence  (Fig.  7). 


Front  view,  mouth  and  eyes  closed. 


Side  view,  mouth  and  eyes  closed. 


Front  view,  mouth  and  ryes  open. 


Side  view,  mouth  and  eyes  open. 


Fio.  7. — Patient  No.  XI,  six  months  after  resection  of  two  inches  of  the  horizontal 
ramus  and  one  inch  of  the  ascending  ramus  for  epithelioma  of  jaw,  tonsil,  and  adja- 
cent parts.  The  whole  pouch  of  mucous  membrane  between  the  cheek  and  tonsil, 
back  of  the  jaws  and  which  allows  them  to  be  separated,  was  excised.  The  resulting 
scar  limits  motion  to  an  extent  not  seen  after  the  usual  resection;  b<it  the  range  of 
motion  has  increased  since  the  photograph  was  taken. 
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Case  XII. — Male,  aged  fifty-five  years.  The  patient  noticed  a 
rough  spot  in  the  left  cheek  which  gradually  increased  in  prominence 
and  later  began  to  ulcerate.  One  year  after  it  was  first  observed 
the  growth  measured  three-quarters  of  an  inch  by  one-half  inch, 
being  freely  movable  on  the  upper  portion  of  the  cheek,  but  glands 
were  enlarged  below  the  jaw. 

Operation  at  Nev/  York  Skin  and  Cancer  Hospital  November 
13,  1913.  A  horizontal  incision  was  made  below  the  jaw  and  a 
second  one  from  this  upward  across  the  cheek.  The  tumor  with 
deeper  tissues  of  the  cheek  down  to  the  jaw  bone,  and  a  mass  of 
fat  and  small  hard  glands  from  beneath  the  jaw  were  removed.  The 
wound  was  sutured  with  drainage,  and  was  slow  in  healing. 

Pathologist  reported  the  growth  in  the  cheek  to  be  a  prickle-cell 
epithelioma,  while  the  glands  from  the  neck  showed  only  hyper- 
plasia. 

In  jNIay,  1914,  the  patient  went  to  another  doctor,  who  removed 
a  gland  from  above  his  clavicle  under  a  local  anesthetic. 

In  August,  1914,  there  was  a  recurrence  in  the  posterior  part 
of  the  alveolar  process  of  the  jaw  and  a  hard  area  in  front  of  the 
ear  and  another  one  above  the  left  clavicle  where  the  gland  was 
removed. 

Second  operation  at  New  York  Skin  and  Cancer  Hospital,  August 
13,  1914.  Incisions  from  the  angle  of  the  mouth  were  carried  back- 
ward curving  upward  and  downward  so  as  to  include  a  part  of 
the  cheek  and  neck.  The  jaw  bone  was  cut  through  behind  the 
canine  tooth  and  in  the  middle  of  the  ascending  ramus.  Several 
branches  of  the  carotid  were  ligated.  The  mucous  membrane  of 
the  cheek  and  floor  of  the  mouth  were  cut  through  at  a  good  dis- 
tance from  the  tumor  and  the  excised  i)ortion  of  the  jaw  with  the 
tumor  and  glands  attached  to  it  were  removed.  The  mucous 
membrane  was  sutured  completely  and  the  skin  was  sutured  except 
for  a  distance  of  about  an  inch  in  the  centre  of  the  wound,  where 
tension  would  have  been  too  great. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma,  prickle-ccU 
type. 

Recurrence  rapidly  developed  and  a  palliative  operation  was 
performed  September  10,  1914.  Through  a  transverse  incision 
beneath  the  chin  a  small  mass  of  glands  with  the  surrounding  fat, 
fascia,  and  muscle  were  excised.  The  wound  healed  primarily, 
but  additional  points  of  growth  showed  themselves  in  the  region 
of  the  tonsil,  in  the  floor  of  the  mouth,  in  the  cheek,  and  also  in 
the  neck  in  front  of  the  mastoid  process. 

The  patient  died  five  months  after  the  resection. 

Case  XIII. — Male,  aged  fifty-three  years.  The  first  symptom 
was  a  soreness  of  the  inner  side  of  the  right  cheek.  Five  months 
later  a  carious  tooth  and  a  portion  of  the  right  lower  jaw  were 
removed  from  within  the  mouth.     Soon  after  this  the  cheek  and 
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jaw  began  to  swell.  Three  months  after  this  operation  the  mucous 
membrane  covering  the  posterior  half  of  the  horizontal  ramus, 
and  a  little  of  the  ascending  ramus  of  the  right  lower  jaw,  was  the 


Front  view,  mouth  and  eyes  closicd.  ."Side  view,  mouth  and  eyes  closed. 


Front  view,  inoutli  and  eyes  open. 


Side  view,  mouth  ami  e\-es  open 


Fio.  S. — Pationt  No.  XIII,  five  months  after  removal  of  the  rlRht  side  of  the  lower 
jaw  from  the  .second  hieuspid  tooth  to  the  articulation,  for  epithelioma  of  the  eheek 
and  jaw  bone,  involving  the  pterygoid  mu.seles.  Paralysis  of  the  moutli  and  eye 
has  diminished  somewhat,  and  function  is  constantly  improving,  livit  lateral  deviation 
is  still  marked. 
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seat  of  a  leukoplakia,  in  the  centre  of  which  there  was  a  papillo- 
matous and  ulcerating  area.  There  were  enlarged  lymph  glands 
in  the  region  of  the  parotid,  and  about  the  bifurcation  of  the  carotid. 
There  was  a  small  leukoplakia  on  the  left  lower  jaw  but  no  ulcera- 
tion nor  papilloma. 

Operation  at  New  York  Skin  and  Cancer  Hospital  August  15, 
1914.  The  skin  was  dissected  back  by  an  incision  starting  from 
the  lobe  of  the  ear,  following  the  posterior  and  lower  edges  of  the 
lower  jaw  to  about  the  middle  of  the  horizontal  ramus  and  then 
curving  downward  to  the  centre  of  the  sternomastoid.  The  neck 
was  freely  dissected  from  the  hyoid  bone  to  the  ear.  The  branches 
of  the  external  carotid  and  the  internal  jugular  were  divided.  The 
parotid  gland  was  removed  from  behind  forward,  the  muscles  of 
the  jaw  being  cut  just  below  the  malar  bone  and  dissected  down- 
ward before  the  mouth  was  opened.  The  mucous  membrane  was 
then  cut  througli  wide  of  the  involved  area,  the  jaw  sawed  behind 
the  second  bicupsid,  disarticulated,  and  removed  with  the  attaclied 
portions  of  tumor  and  other  soft  tissues.  Hemorrhage  was  profuse, 
and  in  spite  of  clamps  and  ligation  the  patient  lost  considerable 
blood,  and  the  upper  portion  of  the  wound  had  finally  to  be  packed 
with  gauze.  The  mucous  membrane  of  the  mouth  was  easily  sutured 
and  the  skin  was  sutured  excepting  for  the  drain  site. 

The  patient  made  a  good  recovery,  rapidly  overcoming  his  opera- 
tive anemia.  The  wounds  where  sutured  healed  primarily  with 
very  little  leakage  from  the  mouth. 

Examination  of  the  specimen  showed  the  bone  to  be  badly  pene- 
trated and  there  was  excessive  involvement  of  the  pterygoid  muscles. 

Pathological  diagnosis  by  Dr.  Jessup:  epithelioma,  prickle-cell 
type.    The  enlarged  lymph  glands  were  hyperplastic  only. 

Eight  months  after  resection  the  patient  was  in  good  condition. 
There  was  no  sign  of  recurrence  externally  or  internally.  A  minute 
sinus  persisted  at  the  upper  end  of  the  external  scar  in  front  of  the 
car,  and  there  was  a  narrow  streak  of  leukoplakia  about  one-third 
of  an  inch  long  in  the  mucous  membrane  just  behind  the  point 
where  the  jaw  was  sawed  through  (Fig.  8). 

Case  XIV. — Male,  aged  forty-three  years.  A  dentist  called  the 
patient's  attention  to  a  growth  on  the  left  lower  jaw  about  the  site 
of  the  bicuspid  teeth.  Three  weeks  afterward  it  was  a  tumor  with 
a  mushroom  shape,  measuring  about  three-quarters  of  an  inch  in 
diameter. 

Operation  at  New  York  Skin  and  Cancer  Hospital  October  12, 
1914.  The  growth  was  removed  together  with  a  narrow  margin  of 
healthy  mucous  membrane.  The  corresponding  portion  of  the 
alveolar  process  was  chiseled  away. 

Pathological  diagnosis  by  Dr.  Jessup:  epulis,  giant-cell  sarcoma. 

Six  months  later  the  patient  was  examined  and  there  was  no 
swelling  of  the  jaw  nor  any  other  sign  of  recurrence. 
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CERTAIN  MEDICAL  ASPECTS  OF  RECURRENT  MALIGNANT 

TUMORS. 

By  James  B.  Herrick,  ^l.D., 

CHICAGO. 

It  is  frequently  the  experience  of  physicians  to  see  a  patient  from 
wliom  a  mahgnant  growth  has  been  removed  long  before,  in  whom 
recurrence  has  taken  i)lace,  not  at  the  site  of  operation,  not  in  the 
shape  of  visible  and  palpable  tumor  masses  in  distant  parts  of  the 
body,  but  with  symptoms  that  resemble  those  of  a  so-called  medical 
or  internal  disease  as  distinguished  from  the  external  or  surgical, 
i.  e.,  operable  affection.  To  such  manifestation  the  term  medical 
or  non-surgical  recurrence  may  be  applied,  though  such  a  use  of 
the  term  recurrence  is  open  to  criticism,  because  in  the  strict  sense 
it  is  not  a  recurrence.  The  distant  foci  of  tumor  cells  were  already 
established  at  the  time  of  oi)eration,  though  dormant,  but  are  now 
aroused  into  activity;  or  tumor  cells  slipped  into  the  circulation 
during  the  manipulation  of  the  operation  and,  lodging  in  distant 
parts,  later  as  metastases,  produce  the  symptoms  to  which  refer- 
ence has  been  made.  So,  also,  these  are  really  borderland  cases  and 
not  strictly  medical. 

It  is  the  purpose  of  this  paper  to  call  attention  in  a  brief  and 
practical  manner  to  some  of  the  very  varied  clinical  manifestations 
of  such  recurrences  as  they  might  be  met  with  in  general  practice. 
It  is  hoped  that  it  may  contain  some  helpful  hints  as  to  diagnosis. 

Four  things  are  likely  to  stand  in  the  way  of  the  early  and  easy 
recognition  of  the  presence  of  these  so-called  medical  recurrences: 

(1)  The  fact  that  there  is  no  recidivation  at  the  site  of  operation; 

(2)  that  no  tumor  mass  can  be  made  out  in  other  parts  of  the 
body;  (3)  the  long  duration  of  time  that  may  have  elapsed  since 
the  operation,  during  which  time  the  patient  has  apparently  been 
healthy,  and  (4)  the  fact  that  the  symptoms  are  not  those  com- 
monly associated  with  tumor,  but  rather  those  of  some  other, 
often  a  so-called  medical,  condition. 

The  first  three  stumbling-blocks  to  diagnosis  should  be  easily 
avoided  by  remembering  that  they  are  by  no  means  exceptional, 
and  should  not  be  given  much  weight  in  excluding  the  presence  of 
neoplasm.  The  thoroughness  with  which  surgeons  today  remove 
tumors,  e.  g.,  of  the  breast,  makes  recurrence  in  situ  comparatively 
rare  when  an  early  diagnosis  has  made  an  early  operation  possible. 
A  soft,  pliable  scar  with  no  regional  glandular  involvement  proves 
the  concientious  carefulness  with  which  the  surgeon  has  done  his 
work,  but  does  not  exclude  metastases  elsewhere.  And  these 
metastases  need  not  be  large  masses  in  order  to  i)roduce  symptoms. 
We  are  familiar  with  the  large  tumor  in  the  abdomen  that  comes 
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after  the  removal  of  a  sarcomatous  testicle;  or  the  indurated 
mass  found  in  the  pelvis  on  rectal  or  vaginal  examination,  which 
represents  the  recurrence  after  the  operation  for  carcinoma  of  the 
uterus  or  rectum;  or  the  enlarged  liver  that  appears  after  the 
removal  of  a  melanotic  sarcoma  of  the  eye  or  a  cancerous  pylorus. 
But  failure  to  find  such  frankly  neoplastic  deposits  should  not  cause 
us  to  rule  out  the  presence  of  smaller  and  hidden  ones.  Nor  should 
a  lapse  of  many  months  or  even  two  or  three  years  throw  us  off 
our  guard  and  cause  us  to  feel  secure  against  return  of  malignant 
growth.  Longer  periods  than  this  may  elapse  before  there  is 
evidence  of  metastatic  activity.  I  have  known  eight  years  to  pass 
after  the  removal  of  a  carcinomatous  breast  before  the  patient  suc- 
cumbed to  metastases  which  were  evident  only  at  autopsy. 

The  fourth  difficulty  is  one  not  so  easily  surmounted.  At  times 
it  is  only  by  careful  exclusion  of  other  diseases,  or  by  patiently 
tracing  some  atypical  symptom  or  sign  to  its  malignant  source, 
that  a  correct  diagnosis  is  made.  And  often  this  diagnosis  can  be 
only  a  presumptive  one. 

Some  of  these  clinical  features  are  worthy  of  special  considera- 
tion. Among  them  are  nervous  symptoms,  which  may  often 
accurately  resemble  those  of  other  diseases.  Thus  pain  in  the 
lumbar,  sacral,  and  gluteal  region  may  readily  pass  for  sciatica. 
It  may,  in  fact,  be  genuinely  sciatic  in  origin,  a  nodule  pressing 
on  this  nerve  or  tumor  cells  invading  the  nerve  sheath.  At  times, 
however,  a  careful  examination  will  show  a  tenderness  that  is  in 
the  sacrum  or  the  lumbar  vertebra^,  rather  than  in  the  nerve  itself. 
It  represents  a  bone  metastasis,  with  perhaps  pressure  on  the  nerve 
roots  as  they  leave  the  vertebral  canal.  One  of  the  confusing 
features  in  some  of  these  cases  of  severe  lumbar  and  sciatic  pains 
(and  the  same  is  true  of  Pott's  disease  and  the  spondylitis  of  typhoid) 
is  the  fact  that  the  patients  often  become  "nervous,"  sleepless, 
com])laining,  even  hysterical,  craving  morphin,  and  the  thought 
of  the  whole  trouble  being  functional,  a  sort  of  railway-spine 
affair  may  be  entertained.  The  true  nature  of  the  lesion  may  be 
revealed  only  when  a  pressure  paraplegia  supervenes.  Neuralgic 
pains  in  other  ])arts  of  the  body,  as  in  the  intercostal  ner\es  or 
in  the  scalp,  may  have  their  origin  in  deposits  of  tumor  in  bone. 
That  certain  tumors,  as  of  the  breast,  thyroid,  prostate,  and  adrenal, 
are  prone  to  form  metastatic  deposits  in  bone  is  well  known.  No 
pain,  therefore,  occurring  in  a  patient  who  has  been  operated  upon 
for  a  mahgnant  growth,  and  esi)ecially  a  growth  in  one  of  tiiese 
organs,  should  be  passed  as  due  to  simple  neuralgia  until  careful 
search  has  been  made  to  exclude  l)one  metastases.  At  times  an 
irregularity  or  swelling  of  the  surface  of  the  bone  over  the  spot 
of  tenderness  will  be  liel])fnl.  The  bon(»  ma\'  crackle  or  fracture 
under  ex  en  light  pressure,  as  1  Jiave  seen  happen  in  the  case  of  a 
ril).    The  roentgenogram  may  show  focal  changes  in  the  bone  and 
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myelocytes  or  other  blood  change  may  be  suggestive  of  involvement 
of  the  marrow  in  disease.  A  somewhat  confusing  feature  is  the 
disappearance  of  pain  over  the  site  of  a  bone  deposit  and  the  varia- 
tion in  tenderness  that  may  materially  change  from  day  to  day. 
Perhaps  variation  in  circulatory  conditions  may  explain  these 
changes;  and  one  may  conceive  of  the  tumor  mass  breaking  through 
a  surrounding  shell  of  bone,  the  pain  lessening  as  the  pressure  is 
relieved.  Cerebral  symptoms  may  be  variable,  e.  g.,  symptoms 
of  brain  tumor  from  metastatic  deposits.  In  one  case,  months 
after  an  amputation  of  the  breast,  in  which  local  recurrence  had 
taken  place,  a  sudden  j)lugging  of  the  central  artery  of  the  retina 
occurred,   presumably  by   tumor  cells. 

Another  group  of  symptoms,  often  confusing,  concerns  the 
respiratory  tract.  Long  after  the  operation  a  patient  may  be  taken 
with  a  cough,  and  then  develop  what  seems  to  be  an  ordinary 
bronchial  catarrh.  The  cough  persists,  dyspnea  appears,  and  there 
is  some  cyanosis.  The  sputum  is  scanty,  or  it  may  be  mucus  or 
blood-tinged.  Rales,  dry  and  moist,  may  be  heard  in  various 
parts  of  the  chest,  and  possibly  here  and  there  is  made  out  an  area 
of  harsher  respiration,  or  perhaps  a  spot  of  dulness.  There  is  little 
or  no  fever  as  a  rule.  Dyspnea  may  increase  and  the  respiration 
grow  hurried.  There  is  some  loss  in  weight.  It  is  necessary  for 
one  to  see  an  autopsy  on  only  one  of  these  cases,  with  the  lung 
riddled  with  small  or  larger  tumor  nodules,  to  be  able  to  understand 
how  the  condition  resembles  clinically  miliary  tuberculosis.  Of 
course,  larger  masses  may  produce  symptoms  that  are  more  clearly 
those  of  tumor.  These  larger  tumors  are  more  easily  recognized, 
or  at  least  suspected,  from  the  predominance  of  pressure  symp- 
toms. The  Roentgen  rays  in  both  types  of  thoracic  metastases 
may  be  of  material  help  in  diagnosis. 

Another  metastatic  phenomenon,  often  a  late  one,  and  often  the 
first  sign  of  failing  health  after  the  operation,  is  pleural  effusion. 
Local  pain  with  friction  rub  may  clearly  indicate  involvement  of 
the  pleura;  or  dyspnea  and  dry  cough  may  lead  to  an  examination 
of  the  chest  and  a  pleural  cavity  may  be  found  to  contain  a  large 
amount  of  fluid,  no  pain  worthy  of  the  patient's  notice  having 
been  complained  of.  At  times  pain,  some  fever,  or  rapidly  develop- 
ing dyspnea  will  make  the  process  resemble  tuberculous  pleurisy; 
or  even  a  pneumonia  may  be  thought  of  if  brt)nchial  breathing 
be  detected  in  some  part  of  the  affected  side.  Rheumatic,  tuber- 
culous, and  traumatic  origin  for  the  pleural  fluid,  as  well  as  the 
ordinary  causes  for  hydrothorax,  must  be  excluded  as  accurately 
as  possible.  Bloody  fluid  obtained  by  exploratory  puncture,  the 
fluid  perhaps  containing  tumor  cells  or  large  multinucleated  cells, 
with  mitotic  figures,  and  lacking  the  lymphocytes  and  tubercle 
bacilli  of  tuberculous  fluid,  may  be  of  material  help.  Often  the 
fluid  recurs  even  after  repeated  tappings  that  may  be  necessary 
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for  the  relief  of  pressure.  At  times  it  will  disappear.  Such  a  dis- 
appearance took  place  in  a  remarkable  case  which  I  saw  of  late 
metastases  months  after  the  removal  of  a  malignant  syncytioma. 
Sudden  large  pleural  effusion  with  pain  and  some  fever  followed  the 
carriage  into  the  pleura  of  the  tumor  cells.  These  apparently 
gravitated  to  the  bottom  of  the  pleura,  where  a  large  growth  devel- 
oped, invading  the  diaphragm  and  the  lumbar  vertebra,  leading 
ultimately  to  paraplegia  and  death.  Xo  tumor  mass  was  ever 
made  out  on  physical  examination  during  life,  and  no  pelvic  recur- 
rence took  place.    The  autopsy  revealed  the  above  chain  of  events. 

Pleural  fluid,  therefore,  in  one  who  even  years  before  has  had  a 
malignant  tumor  removed  should  arouse  the  suspicion  of  pleural 
metastases,  nor  should  the  temporary  disappearance  of  this  fluid 
lead  to  a  too  confident  quieting  of  this  suspicion. 

Another  remarkable  phenomenon  was  seen  in  a  young  man  of 
about  twenty  years,  who  consulted  his  physician  for  slight  tem- 
perature, cough,  and  symptoms  suggestive  of  incipient  tuber- 
culosis. A  sudden  and  severe  hemoptysis  occurred.  The  acute 
anemia  was  extreme  and  out  of  all  proportion  to  the  amount  of 
blood  lost  externally.  Dyspnea  was  pronounced.  The  explanation 
was  found  in  a  hemopneumothorax.  The  lung  had  ruptured  and 
a  large  amount  of  blood  with  air  was  in  the  pleural  sac.  Death 
from  anemia  seemed  imminent,  but  after  many  days  of  delirium, 
prostration,  and  fever,  due  to  the  absor])tion  of  the  blood,  improve- 
ment occurred  and  the  boy  returned  to  his  home.  The  explanation 
for  this  odd  occurrence  was  found  in  a  metastatic  sarcoma  of  the 
lung.  Five  years  before  the  boy's  thigh  was  amputated  for  sarcoma 
of  the  tibia.  Xo  local  recurrence.  A  few  months  after  the  pulmon- 
ary accident  just  described  the  boy  died  with  every  evidence  of 
thoracic  tumor.  I  have  seen  another  case  of  metastasis  in  the 
pleura  with  fluid  long  after  amputation  of  the  leg  for  sarcoma,  and 
one  after  removal  of  the  testicle. 

Just  as  a  pleurisy,  especially  an  afebrile  pleurisy,  should  in  these 
patients  arouse  a  suspicion  of  the  localization  of  secondary  tumors 
in  that  tissue,  so  an  otherwise  unexplained  ascites  should  lead  to  a 
careful  examination  for  proof  of  the  malignant  origin  of  the  abdom- 
inal fluid  from  direct  involvement  of  the  peritoneum  or  pressure 
on  the  larger  trunks  of  the  j^ortal  vein.  Hloody  or  chylous  fluid 
may  be  signiflcant. 

Personalty,  I  have  never  seen  clinical  symptoms  from  involvement 
of  the  heart  by  tumor  metastases  following  operation,  though  at 
autopsy  symptomless  nodules  in  the  myocardium  or  pericartlium 
are  occasionally  met  with.  Xor  have  I  noticed  clinically  symptoms 
that  could  be  referred  to  metastases  in  the  kidney. 

One  type  of  disease  due  to  these  metastases  is  characterizwl 
cliiefly  l)y  severe  anemia  and  marasmus.  Tiiis  I  have  seen  in  a 
recurrence  after  removal  of  carcinoma  of  the  l)reast.     In  this  in- 
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stance  symptoms  like  diabetes  insipidus  were  present  for  many 
weeks.  While  autopsy  of  the  body  showed  numerous  nodules,  the 
brain  was  not  examined.  Perhaps  here  was  the  tumor  that  in- 
duced the  polyuria,  by  pressure  on  the  hypophysis.  In  another 
case  a  profound  anemia  much  resembling  pernicious  anemia  came 
on  months  after  an  operation  for  carcinoma  of  the  penis. 

Occasionally  there  is  reluctance  to  accept  a  diagnosis  of  post- 
operative metastasis,  because  a  nodule  appearing  after  the  opera- 
tion in  some  distant  part  of  the  body  has  for  a  long  time  remained 
stationary  in  size,  or  has  even  at  times  seemed  smaller.  This  should 
not,  of  course,  rule  out  a  malignant  growth.  The  glands  in  the 
neck  that  are  secondarily  carcinomatous,  as  with  primary  cancer 
of  the  stomach,  do  not,  of  necessity,  grow  rapidly.  I  have  seen  a 
carcinomatous  gland  in  the  left  side  of  the  neck  remain  the  size 
of  a  hickory-nut  for  a  year,  its  first  appearance  being  a  few  months 
after  the  removal  of  a  breast  for  carcinoma.  This  patient  had 
also  carcinoma  of  the  vertebra,  with  later  paraplegia. 

Every  physician  knows  the  danger  there  is  in  asking  a  patient 
what  in  the  law  courts  are  called  leading  questions.  Unconsciously 
we  may  suggest  answers  to  such  a  patient,  or  lead  the  history 
away  from  facts  that  would  otherwise  be  clearly  brought  out  by 
the  patient's  unguided  recital  of  the  history.  But  there  are  times 
when  direct  questioning  is  necessary  and  where  it  must  be  pressed. 
We  know  how  a  patient  who  fears  tuberculosis  will  dodge  and  evade 
a  direct  answer  that  seems  to  him  incriminating.  One  must  often 
push  the  questions  and  insist  upon  definite  answers. 

Similarly,  unless  direct  questioning  is  resorted  to,  one  may 
sometimes  fail  to  learn  of  the  previous  operation;  the  patient  may 
forget  to  speak  about  it,  or  regard  it  as  insignificant,  or  may  be 
jjurposely  concealing  the  fact.  Even  the  physician  may  at  times 
be  inclined  to  underestimate  the  importance,  from  a  diagnostic 
point  of  view,  of  the  removal  of  a  seemingly  insignificant  pigmented 
mole,  or  a  "polypus"  from  the  neck  of  the  uterus.  And  the  i)atient 
may  have  been  given  to  understand  that  the  tumor  was  iimocent, 
though  a  telephone  conversation  with  the  surgeon  who  operated,  or 
a  reference  to  hospital  records,  might  reveal  the  malignant  char- 
acter of  the  growth.  A  fear  of  learning  the  serious  nature  of  the 
illness  may  induce  a  patient  })urposely  to  make  false  or  misleading 
statements  regarding  jjrevious  operations,  or  to  conceal  the  scars 
of  these  from  the  eye  of  the  examining  physician.  I  well  remember 
a  case  of  left-sided  pleural  effusion  in  a  woman  whose  left  breast 
had  been  removed  scmie  time  before  for  carcinoma.  The  careful 
doctor  had  made  several  examinations  of  the  chest,  but  through 
.seeming  modesty,  as  became  a  maiden  lady  of  fifty,  the  clothing 
was  on  the  occasion  of  these  examinations  always  deftly  arranged 
by  the  i)atient  so  that  the  scar  of  the  operation  was  covered.  Great 
was  the  surprise  and  embarrassment  of  the  doctor  as  this  scar 
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came  into  view  when,  at  the  consultation,  in  response  to  insistent 
requests,  the  clothing  was  removed  from  the  chest.  The  clue  to 
the  nature  of  the  pleural  effusion  was  evident.  The  possibility 
that  a  scar  may  mean  the  previous  removal  of  a  malignant  growth 
should  always  be  taken  into  consideration,  .Avhether  such  scar  be 
on  the  lip,  the  scrotum,  cervix  uteri,  the  breast — in  fact,  anywhere. 
An  absent  eyeball  has  more  than  once  led  to  the  diagnosis  of  mel-- 
anotic  sarcoma  of  the  liver. 

In  conclusion  it  may  not  be  amiss,  after  having  referred  so  often 
to  the  necessity  of  a  thorough  examination  of  these  patients  in  whom 
there  are  obscure  postoperative  manifestations  of  malignant  tumors, 
to  call  attention  to  the  importance  of  such  investigation  before 
operation.  A  thorough  exploration  of  the  pelvis  per  vaginam  and 
per  rectum  would  sometimes  ward  off  the  useless  operation  for 
carcinoma  of  the  stomach  or  breast-  Secondary  peritoneal  tumors, 
as  is  well  known,  may  sometimes  plainly  be  made  out  on  rectal 
examination.  Such  examination  may  readily  be  omitted  when 
there  are  no  pelvic  symptoms,  and  when  a  palpable  tumor  of  the 
stomach  invites  to  operation.  Unless  obstructive  or  other  urgent 
indications  point  to  removal  of  the  primary  growth  the  detection  of 
secondary  deposits  will  contraindicate  the  operation.  In  three  cases 
of  hypernephroma  I  have  seen  operative  removal  of  the  kidney 
vetoed,  once  because  of  a  secondary  tumor  in  the  brain,  another 
time  because  of  secondary  deposits  in  the  lung,  and  in  a  third 
case,  the  deciding  voice  being  that  of  the  late  Christian  Fenger, 
because  edema  of  the  leg  made  growth  into  the  vena  cava  probable, 
and  autopsy  showed  this  to  be  the  case.  In  a  recent  case  secondary 
tumors  in  the  lung  decided  against  removal  of  a  carcinomatous 
tongue.  Percussion,  auscultation,  and  the  Roentgen  rays  all  clearly 
showed  the  invasion  of  the  chest.  Such  a  warning  as  this  may  seem 
uncalled  for.  But  clinical  experience  has  made  me  feel  that  it 
may  not  be  out  of  place  to  speak  of  these  things,  for  it  is  often  the 
well-known  and  commonplace  that  is  forgotten,  and  that  from 
time  to  time  needs  to  be  brought  back  to  our  attention. 


VALUE    OF    RADIUM,     SUPPLEMENTED    BY    CROSS-FIRE 
ROENTGEN  RAYS,  IN  TREATMENT  OF  MAUGNANCY.^ 

By  Russell  II.  Boggs,  M.D., 

ROENTGENOLOGIST,  ALLEGHENY  CJENERAL  HOSPITAL;    DERMATOLOGIST  AND  ROENTGEN- 
OLOGIST,   PITTSBDRGH,    COLUMBIA,    AND    ST.    FRANCIS    HOSPITALS, 
PITTSBURGH,    PENNSYLVANIA. 

Much  discussion  has  taken  place  in  regard  to  the  comparative 
value  of  radium,   mesotliorium,   and  the   Roentgen   rays  in   the 

'  Read  before  the  Allegheny  County  Medical  Society,  January  19,  1915. 
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treatment  of  malignancy,  but  in  view  of  the  present  knowledge  of 
radio-active  substances  and  the  Roentgen  rays,  it  is  impossible  to 
advocate  the  extended  use  of  one  to  the  exclusion  of  the  other. 
Each  agent  has  its  place.  Both  forms  of  radiation  have  wide  ranges 
of  usefulness  which  differ  under  certain  conditions  and  in  adapta- 
bility to  parts  affected.  ^Yhen  the  gamma  rays  of  radium  are  filtered 
from  the  alpha  and  beta  it  is  found  that  they  conformed  in  most 
respects  to  that  of  the  Roentgen  rays.  During  the  past  few  years 
physicists  have  proved  that  both  the  Roentgen  rays  and  the  gamma 
rays  are  ether  impulses  identical  in  nature,  differing  only  in  wave 
length  and  power  of  penetration. 

^Yhile  today  we  are  using  Roentgen  rays  of  much  greater  pene- 
trating power  and  filtering  out  the  lower  inefficient  rays,  we  must 
use  different  apparatus  before  we  can  produce  rays  with  as  great 
penetrating  power  as  the  highest  gamma  rays  of  radio-active  sub- 
stances. Many  claim  that  the  highest  rays  are  unnecessary  and 
have  no  therapeutic  effect.  This  is  a  question  still  unsettled. 
Dessauer,  of  Frankfort,  Germany,  has  constructed  an  apparatus 
which  he  claims  produces  rays  which  are,  by  every  physical  and 
biological  test,  identical  with  the  gamma  rays.  He  was  to  demon- 
strate this  at  the  last  meeting  of  the  American  Roentgen  Ray 
Society  in  Cleveland,  but,  on  account  of  the  European  War,  was 
unable  to  be  present. 

The  new  tube  invented  by  Coolidge,  and  used  in  many  labor- 
atories during  the  past  year,  marks  a  great  advance  because  it 
provides  much  more  uniform  radiation  which  is  essential  in  deep 
therapy.  Coolidge  is  experimenting  with  a  ray  of  much  greater 
penetrating  power  than  anything  known  except  that  produced  by 
Dessauer,  but  has  not  placed  this  tube  on  the  market.  In  a  letter 
which  I  received  from  him  recently  he  stated  he  would  soon  have 
this  tube  perfected  by  which  any  degree  of  penetration  can  be 
obtained. 

With  our  present  apparatus  the  therapeutic  eflfects  with  the 
highest  filtered  Roentgen  rays  closely  approach  those  of  radium. 
There  is  no  question  that  heavy  doses  of  the  filtered  rays  extending 
over  not  too  long  a  period  will  cause  the  healing  or  disappearances 
of  many  malignant  conditions  which  were  unaffected  by  the  in- 
efficient treatment  given  a  few  years  ago.  After  selecting  the  case, 
success  or  failure  is  rather  a  matter  of  technique,  whether  using 
radium  or  the  Roentgen  rays. 

Both  radium  and  the  Roentgen  rays  as  they  are  now  understood 
have  a  different  place  in  medicine  and  surgery  than  they  had  a 
few  years  ago.  Those  using  radium  had  only  small  quantities, 
and  often  it  was  not  of  good  quality,  and  the  operators  knew  little 
or  nothing  about  the  necessity  of  filtering  out  the  soft  rays  which 
did  not  penetrate,  but  which  really  predominated  and  acted  as  a 
caustic  on  the  superficial  tissues,  nor  did  they  understand  much 
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about  secondary  radiation.  The  same  was  true  with  those  using 
the  Roentgen  rays.  Any  kind  of  a  vacuum  tube  was  used,  no 
filters  were  employed,  and  usually  the  rays  were  directed  in  one 
direction  toward  the  growth  instead  of  using  the  present  cross- 
firing  methods,  and  with  the  tube  placed  at  any  distance  regardless 
of  the  intensity  without  any  instruments  being  used  to  measure 
the  dosage. 

There  has  been  some  rivalry  between  those  using  radiimi  and 
the  Roentgen  rays,  and  as  fast  as  one  progressed  the  efforts  of  the 
other  party  to  overtake  its  rival  became  more  active.  The  in- 
efficient Roentgen-ray  work  done  in  the  early  days  and  that  which 
is  being  done  at  the  present  time  by  many  accounts  for  some  of  the 
radium  advocates  making  statements  that  there  is  no  comparison 
in  results  between  those  produced  by  radium  and  the  Roentgen  rays. 
Many  radium  enthusiasts  who  are  just  beginning  are  making 
extravagant  claims  for  radioactive  substances  because  they  have 
seen  a  few  brilliant  results  for  the  first  time,  and  they  might  be 
compared  to  the  early  Roentgeh-ray  extremists.  Radium  is  an 
extremely  valuable  agent  in  the  radiotherapeutic  field,  and  extrava- 
gant and  unwarranted  claims  will  do  much  to  hinder  the  avdance- 
ment  of  this  branch  of  medicine.  It  can  readily  be  seen  that  many 
physicians  are  judging  both  agents  wrongly  by  the  work  being  done 
by  unqualified  operators. 

The  experienced  radiotherapeutists  are  the  ones  to  whom  we 
must  still  look  for  true  information,  rather  than  in  books  and  the 
many  periodicals  lately  published.  The  field  of  radiotherapy, 
meaning  treatment  by  both  radium  and  the  Roentgen  rays,  is  at 
present  a  kind  of  no  one's  ground  and  is  suffering  from  incursions 
from  every  province  of  medicine  and  owning  definite  allegiance  to 
none. 

In  treating  a  case  either  by  radium,  mesothorium,  or  the  Roentgen 
rays  we  must  always  face  a  series  of  problems.  Gi\en  a  case  with 
a  certain  lesion,  its  position,  extent,  its  susceptibility  to  the  infiuencc 
to  this  or  that  radiation,  when  we  must  determine  the  agent  or 
agents  to  use.  The  duration  and  method  of  application  can  be 
varied  almost  to  infinity.  This  enables  us  to  realize  how  rich  radio- 
therapy siiould  be  in  its  results  when  j)r()i)erly  selected  and  employed. 
In  this  connection  let  me  quote  several  paragrai)hs  from  Dr.  Francis 
Hernaman-Johnson  in  the  October  number  of  the  Archives  of  the 
Rocuiqrn  Rai/: 

"  It  is,  at  any  rate,  certain  that  in  cancer  the  tlierapeutic  effects 
of  hard  filtered  Roentgen  rays  closely  ai)proach  those  of  radium. 
On  the  other  hand,  a  wide  gap  yawns  between  the  Roentgen-ray 
results  of  today  and  even  those  of  a  few  years  ago.  A  claim  often 
set  forth  in  |)ai)ers  and  books  on  radium  therapy  is  that  rodent 
ulcers  have  been  cured  by  radium  after  months  of  Roentgen-ray 
treatment    had    proved    ineffective.      My    own    ("xperienei-    would 
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lead  me  to  believe  that  sharp  closes  of  filtered  Roentgen  rays 
extended  over  a  period  not  exceeding  one  month  will  cause  the 
healing  of  any  rodent  ulcer  which  is  amenable  to  radioactive 
substance  in  any  form.  .  .  .  The  employment  of  rays  which 
are  too  soft,  or  those  of  insufficient  doses  extending  over  a  long 
period,  does  positive  harm.  If,  howe^•e^,  the  mischief  is  not  too 
far  advanced  a  few  large  applications  of  filtered  Roentgen  rays 
may  cause  healing,  just  as  effectively  as  gamma  rays." 

In  speaking  of  postoperative  treatment  Dr.  Ilernaman-Johnson 
describes  the  form  of  radiation  in  the  following  words:  "An  ap- 
proximately uniform  dosage  throughout  the  whole  of  the  suspected 
area  is,  therefore,  the  ideal  to  be  aimed  at.  For  the  complete 
realization  of  this  ideal  two  things  are  necessary:  (1)  rays  so 
penetrating  that  they  will  pass  right  through  the  body  with  the  loss 
of  only  a  small  fraction  of  their  value,  and  (2)  a  parallel  beam  of  such 
rays  so  that  they  shall  not  lose  energy  by  spreading.  Gamma  rays 
fulfil  the  first  condition.  They  will  pass  through  GO  cm.  of  tissue 
before  losing  half  their  original  intensity;  but,  to  satisfy  the  second 
requirement,  it  would  be  necessary  to  suspend  the  tube  some  twenty 
inches  from  the  skin,  a  procedure  which  would  render  useless  even 
so  large  a  quantity  as  1000  mg.  of  radium  salt.  Hard  Roentgen 
rays,  on  the  other  hand,  though  they  fall  to  half  value  when  they 
have  penetrated  about  10  cm.  into  the  body,  can  be  produced  in 
any  desired  amount,  so  that  what  is  to  all  intents  and  purj)oses 
a  parallel  beam  may  be  played  upon  selected  areas.  P>xisting 
Roentgen  therapy  thus  approaches  much  more  nearly  the  require- 
ments of  prophylaxis  than  treatment  by  radium." 

Then  Dr.  Hernaman-Johnson  continues:  "One  of  the  great 
advantages  claimed  for  radium  over  Roentgen  therapy  is  that  a 
tube  of  the  radioactive  substance  may  be  buried  within  a  cancerous 
tumor.  In  accordance  with  the  law  of  inverse  squares,  the  activity 
of  such  a  tube  diminishes  rapidly  toward  the  outer  parts  of  the 
growth;  so  that  the  risk,  on  the  one  hand,  of  not  killing  outlying 
cancer  cells,  and,  on  the  other,  of  seriously  injuring  healthy  tissues, 
is  one  to  be  very  carefully  considered. 

A  study  of  the  literature  of  radium  therapy  in  cancer  shows  that 
both  these  happenings  are  not  remote  contingencies,  but  have 
actually,  in  numerous  cases,  been  the  cause  of  failure.  If  all  tumors 
were  perfect  spheres  it  might  be  possible  to  calculate  the  exact 
quantity  of  radium  required;  but,  unfortunately,  cancer  masses 
fail  to  conform  to  any  of  the  figures  with  which  we  are  familiar  in 
text-books  of  plane  and  solid  geometry.  The  recently  introduced 
treatment  by  radioactive  needles  is  open  to  the  same  objections, 
though  in  less  degree.  The  only  safe  method,  as  in  uterine  cancer 
is  to  avoid  huge  doses,  and  to  supplement  the  action  of  the  radium 
tube  by  Roentgen-ray  cross-fire  outside." 

INIanv  observers  who  have  used  both  agents  extensively  agree 
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with  Dr.  Hernaman-Johnson,  whose  conclusions  quoted  are  so 
clearly  stated. 

Every  radiotherapeutist  knows  that  the  beam  of  rays  given  off 
from  a  Roentgen  bulb  or  a  radium  tube  is  a  mixture  of  heterogeneous 
rays,  and  that  it  is  only  by  filtering  and  increasing  the  distance 
between  the  source  of  radiation  that  we  can  approach  an.^-thing  like  a 
homogeneous  ray.  Then  if  w^e  have  homogeneous  radiation  we  must 
not  neglect  the  diminution  of  the  distal  dose  by  absorption  by  the 
tissues.  There  is  always  a  difference  between  the  proximal  and 
distal  dose.  In  using  proper  filtered  radiation  it  has  been  estimated 
that  each  centimeter  of  tissue  absorbs  from  5  to  10  per  cent,  of 
radiation;  so  it  can  be  readily  seen  that  the  deeper  the  growth  is 
situated  the  more  cross-firing  with  any  form  of  radiation  is  necessary. 

Dessauer  considers  that  it  would  be  necessary  to  have  a  radium 
tube  containing  5  grams  of  radium  when  properly  filtered  and  placed 
at  the  proper  distance  to  give  oft'  a  homogeneous  ray  equal  to  a 
bulb  placed  at  the  proper  distance  and  properly  filtered.  No  one 
has  this  amount  or  is  it  obtainable.  This  explains  why  most  of 
the  European  workers  who  have  had  the  best  results  in  the  treat- 
ment of  malignancy  long  ago  realized  the  importance  of  using  the 
Roentgen  rays  from  outside  as  an  adjunct,  and  administering  it 
through  as  many  ports  of  entry  as  possible.  In  many  places  in  the 
treatment  of  uterine  cancer  they  used  over  forty  ports  of  entry. 
This  is  a  radical  change  from  the  technique  that  was  used  when  the 
first  cases  of  uterine  cancer  were  treated  by  Roentgenotherapy 
years  ago  when  little  more  than  superficial  or  skin  effect  were 
produced.  The  treatment  was  given  w'ith  an  unshielded  tube  placed 
anteriorly  to  the  abdomen  the  same  as  when  making  a  radiogram. 

It  is  generally  accepted  that  equally  good  results  can  be  secured 
by  the  use  of  radium  or  the  Roentgen  rays  in  the  treatment  of 
external  epitheliomas,  but,  as  a  rule,  most  epitheliomas  are  treated 
by  the  Roentgen  rays.  It  means  nothing  when  some  enthusiastic 
advocate  of  either  the  Roentgen  rays  or  radium  states  that  there  is 
no  doubt  that  one  agent  has  been  effective,  whereas  the  other 
completely  failed.  Most  likely  the  one  applying  the  agent  failed  to 
recognize  the  limitations  of  his  therapeutic  agent,  but  when  the 
epithelioma  is  situated  on  mucous  membranes  in  cavities,  radio- 
active substances  will  usually  effect  a  cure  unless  too  far  advancetl. 
Here  radiimi  always  should  have  the  preference.  I  believe  no  time 
should  be  lost  in  treating  every  case  by  radium  as  soon  as  diagnosed. 
The  Roentgen  rays  should  not  be  used  through  a  speculum,  thus 
losing  valuable  time  if  radium  is  available.  I  see  so  many  patients 
coming  late  where  the  physician  or  surgeon  had  made  an  early 
diagnosis,  and  not  knowing  the  value  of  radium,  giving  treatment  by 
some  other  means  when  the  lesion  was  situated  so  that  it  was 
inaccessible  to  any  other  form  of  treatment.  Leukoplakia  is  a 
condition  whicii  can  be  cured  by  a  few  appHcations  of  radium  or 
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mesothoriiim  and  responds  so  unsatisfactory  to  any  other  thera- 
peutic method.  If  left  untreated  the  Habihty  to  ultimate  malignant 
change  must  always  be  remembered.  The  stage  at  which  an 
epithelioma  situated  on  a  mucous  membrane  is  diagnosed  and 
treated  determines  the  prognosis  more  than  any  other  malignant 
condition. 

In  carcinoma  of  the  mouth,  throat,  rectum,  or  vagina  the  radio- 
active substance  can  be  placed  within  the  lumen  of  the  organ  or 
in  close  proximity  to  the  growth,  and,  I  believe,  is  superior  to  the 
Roentgen  rays  as  far  as  the  local  treatment  is  concerned.  But 
in  all  these  cases — particularly  if  the  disease  is  advanced  and  the 
lymphatics  involved — the  Roentgen  rays  are  superior  to  any  quantity 
of  radium  anyone  has  used  up  to  the  present  time  for  the  treatment 
of  lymphatic  glands.  It  must  also  be  remembered  that  these  high 
penetrating  rays,  given  in  great  quantities  and  properly  filtered, 
not  only  effect  the  adjacent  lymphatic  glands  but  also  have  a 
marked  effect  on  the  local  tumor.  In  other  words,  it  seems  that  the 
treatment  is  not  complete  if  the  radium  is  used  locally  unless  it  is 
followed  for  a  certain  length  of  time  by  Roentgenotherapy.  Radium 
might  be  compared  to  surgerj'  in  its  action  on  the  local  tumor. 
The  great  advantage  of  the  combined  treatment  is  thus  self- 
evident.  Some  inoperable  cases  of  carcinoma  which  have  not  been 
cured  have  been  improved  to  such  a  degree  that  a  subsequent 
operation  could  be  performed.  No  matter  how  rare  these  cases 
may  be,  every  case  should  at  least  have  this  amount  of  palliation. 
It  is  certainly  true  that  the  diagnosis  of  an  inoperable  malignant 
growth  should  not  be  equivalent  to  a  death  warrant  to  the  patient. 
Postoperative  treatment  carried  out  in  this  manner  would  undoubt- 
edly increase  the  nimiber  of  permanent  cures.  If  radiotherapy 
could  change  the  percentage  of  cures  in  only  a  small  percentage  of 
the  cases  it  is  more  than  justified.  It  would  seem  that  this  is  not 
advising  too  much  when  some  noted  German  gynecologists  advise 
radiation  as  the  only  method  of  treatment  of  operable  cases  of  cancer. 

Besides  using  radium  in  cavities  I  have  been  applying  after 
operation  a  tube  of  radium  in  the  axilla  whenever  it  is  possible, 
because  it  is  often  difficult  or  almost  impossible  in  some  cases  for  the 
paticnL  to  raise  the  arm  sufficiently  to  give  the  desired  amount  of 
Roentgen  treatment.  Otherwise  the  results  with  modern  Roentgen 
treatment  are  so  good  that,  as  far  as  external  treatment  is  con- 
cerned, it  seems  radiimi  has  no  advantage.  "When  Roentgen  rays 
are  given  prophylactically  early,  local  recurrences  are  rarely  seen. 
The  great  drawback  is  that  the  patients  come  to  operation  too  late 
when  deep  metastasis  has  taken  place.  It  is  not  enough  in  many  cases 
to  ray  the  axilla,  the  root  of  the  neck,  chest  wall,  and  mediastinum, 
but  the  stomach  and  ovaries  should  receive  attention.  In  order  to 
have  the  best  results  the  patients  should  not  only  come  early  but 
the  lymphatics  must  receive  radiation  as  uniformly  as  possible. 
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In  an  article  on  "  Carcinosis  of  the  Bone,  Secondary  to  a  Growth 
in  some  EpitheHal  Organ. "^  I  mentioned  the  frequency  of  bone 
metastasis,  and  that  it  took  place  late,  from  three  to  five  years 
after  the  cases  were  seen,  and  usually  in  the  scirrhous  type  of 
carcinoma. 

Limacher,  who  studied  metastasis  in  mammary  carcinoma, 
found  the  bones  involved  in  about  14  per  cent,  of  the  cases.  This 
shows  the  necessity  of  raying  the  cases  thoroughly  and  early  after 
operation,  by  the  most  efficient  method  possible. 

In  conclusion,  the  success  of  radium  therapy  in  the  treatment  of 
malignancy  is  attained  chiefly  in  those  cases  in  which  the  radioactive 
substance  is  brought  into  contact  with  the  growth,  either  in  or  on  it, 
without  an  intervening  layer  of  healthy  tissue,  and  in  which  the 
thickness  of  the  tumor  does  not  exceed  4  cm.  It  is  preferable  to 
use  the  hard  Roentgen  rays  for  all  deep-seated  growths  in  which 
there  is  an  intervening  layer  of  healthy  tissue.  Radium  gives  the 
best  results  when  it  is  brought  in  contact  with  the  growth  and 
supplemented  by  the  Roentgen  rays  from  outside  by  the  cross-fire 
method.  It  is  necessary  for  the  operator  to  know  the  relative 
value  of  radium  and  the  Roentgen  rays  when  combining  these  two 
agents. 
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NEW    YORK    CITY. 

(From  the  Mount  Sinai  Hospital,  New  York.) 

Blood  transfusion,  until  recently,  was  ex{)ected  to  be  a  cure- 
all,  and  was  tried  in  almost  every  kind  of  desperate  condition. 
As  the  result  of  a  large  amount  of  work  done  since  Crile's  intro- 
duction of  a  successful  technic  for  direct  blood  transfusion.' 
the  real  indications  for  transfusion  have  become  better  under- 
stood and  more  sharpl\'  defined.  Crile's  statement  of  the  indica- 
tions  have,   for   the   most  part,   remained   valid,   but  subsetpient 


*  New  York  Med.  .Tour.,  Dcronihor  2.  lOH. 

'  Various  parts  of  this  i)apor  wore  prcsciitt'd  at  a  stated  mectiiiR  of  tlie  New  York 
Academy  of  Medicine,  Deceinher  17,  1914,  and  at  the  meeting  of  the  Association  of 
American  IMiysicians.  .Ma.v  II,  1!M.'). 

=  Canada  Lancet.  1 'JOG  1)7,  xl,  1U57;    Ann.  Surg..  1907.  xlvi,  320. 
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experience  has  altered  our  views  in  regard  to  many  of  them.  In 
particidar  the  indications  for  transfusion  have  been  extended  by 
two  facts:  transfusion  has  become  safe,  and  transfusion  has  })ecome 
a  much  less  serious  procedure  for  both  paticMit  and  donor.  Clinical 
experience  has  shown  that  the  tests  for  agglutination  and  hemolysis 
between  blood  of  donor  and  of  patient  are  reliable,''  and  except  in 
the  relatively  uncommon  emergency  case  in  which  there  is  not 
time  to  do  these  tests,  we  now  aj)])r()ach  a  transfusion  with 
absolutely  no  fear  of  this  lurking  danger.  The  danger  of  ex- 
cessive transfusion  (of  which  two  instances  occurred  among  the 
earlier  of  our  cases)  can  be  easily  avoided — for  direct  transfusion 
by  a  simple  method  of  calculation  introduced  by  us,"*  and  for 
indirect  transfusion  by  accurate  measurement  of  an  amount  of 
blood  predetermined  by  such  a  calculation.  The  simplifications 
of  technic,  and  especially  the  introduction  of  a  good  method  of 
syringe  transfusion  by  Lindeman,^  have  made  transfusion  a  pro- 
cedure which  involves  little  trauma  or  pain,  and  which  can  be 
repeated  on  the  same  patient  as  often  as  desired.  As  a  result  of 
all  this  the  tendency  is  more  and  more  to  use  transfusion  not  as 
a  means  of  last  resort  but  as  an  ordinary  therapeutic  measure. 

In  the  present  paper  we  have  made  a  clinical  study  of  212  blood 
transfusions  in  189  cases  which  we  ha\'e  had  the  opportunity'  of 
observing  either  in  the  hospital  or  in  private  practice.  These  trans- 
fusions were  done  by  a  number  of  different  surgeons,  and  for  a 
great  variety  of  different  conditions.^  In  many  of  the  cases  the 
indications  had  been  established  by  previous  work:  on  the  other 
hand  some  of  the  transfusions  were  practically  experimental. 
Of  these,  some  were  successful  and  others,  in  the  light  of  the 
experience  thus  gained  were  cases  in  which  even  under  the  best 
possible  conditions  little  or  nothing  can  be  expected  from  trans- 
fusion. 

We  shall  refer  only  incidentally  to  the  now  rapidly  growing 
literature,  as  we  believe  that  more  will  be  gained  by  presenting  our 
own  conclusions  fully  and  leaving  it  to  the  reader  to  compare  them 
with  those  of  others. 

We  shall  first  briefly  summarize  the  general  results  of  all  the 
transfusions  (Part  I)  and  shall  then  discuss  in  detail  the  results  in 
each  of  the  conditions  for  which  transfusion  was  done  (Part  II); 
and  finally  (Part  III)  we  shall  discuss  certain  details  concerning  the 
general  management  of  transfusions. 

'  Ottenbcrg  and  Kaliski,  Jour.  Amer.  Med.  Assoc,  lOKi,  Ixi,  213S. 

*  Libman  and  Ottenberg,  Jour.  Amer.  Med.  .\ssoc.,  1!)14,  Ixx,  704. 

5  Amer.  Jour.  Dis.  Child.,  1913,  vi,  28;    New  York  Mod.  Roc,  1912,  Ixxxi,  979. 

*  We  wish  to  thank  the  members  of  the  Attending  Staff  of  the  Hospital  for  their 
generosity  in  permitting  us  to  utilize  the  records  of  the  cases  that  we  stuflied  in  their 
services.  We  are  also  under  obligations  to  many  i)hysicians  whose  private  cases 
we  followed  with  them. 
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Part  I. 

GENERAL  SUMMARY   OF  RESULTS, 

One  occasionally  hears  the  opinion  put  forward  that  transfusion 
after  all  has  not  turned  out  to  be  a  useful  procedure,  that  there  are 
few  cases  in  which  it  really  does  good,  and  that  it  will  probably  be 
dropped  again  just  as  it  was  thirty  years  ago  after  the  wave  of 
enthusiasm  for  it  following  the  Franco-Prussian  War.  For  this 
reason  we  present  the  following  general  summary  of  the  successes 
and  failures  in  the  189  cases  which  we  have  seen.  The  proportion 
of  successful  results  in  the  future  will  undoubtedly  be  far  greater 
than  in  the  past,  not  only  because  of  recent  technical  improvements 
but  because  the  indications  will  be  more  definitely  known  and  the 
discrediting  transfusions  in  hopeless  cases,  in  which  transfusions  can 
not  possibly  be  of  avail,  will  not  occur.  The  cases  are  subdivided 
according  to  the  following  scheme: 

I.   Successful  cases. 

1.  Cases  in  which  the  prognosis  was  extremely  bad,  and 

transfusion  saved  life, 
(a)  Cases  which  subsequently  completely  recovered. 
{h)  Cases    in    which  the  original  underlying  disease 
continued. 

2.  Cases  which  recovered  but  in  which  the  prognosis  before 

transfusion  was  not  desperate. 
II.  Unsuccessful  cases. 

1.  Cases  in  which  there  was  temporary  improvement  fol- 

lowing transfusion,  with  death  later  from  continuation 
of  the  original  disease. 

2.  Cases  which  died  of  some  disease  necessarily  fatal  and  in 

which  transfusion  could  not  ha\e  been  ex]x>ctcd  to  do 
much  good. 

3.  Cases  in  which  transfusion  did  little  or  no  good,  although 

from  the  nature  of  the  disease  a  good  result  might 
have  been  possible. 

I.  Successful  Cases.  1.  Cases  hi  Which  Transfusion  Saird 
Life.  There  are  42  cases  of  this  kind — that  is  to  say,  cases  which 
almost  undoubtedly  would  have  died  in  a  short  time  if  transfusion 
had  not  been  done.  Of  these,  29  subsequently  recovered  entirely 
and  were  discharged  well  or  have  continued  under  ol)servation  uj) 
to  the  i)resent  time;  13  were  saved  from  innnediate  death  but  liave 
continued  to  suft'er  from  some  chronic  condition  which  could  not 
have  been  cured  by  transfusion  (pernicious  anemia,  leukemia,  etc.). 

(a)  Ca.fes  Which  Ultimateh/  Recovered.  Almost  all  the  29  cases 
which  werp  rescued  from  iinniedinte  death  were  cases  of  luMuor- 
rhjige.    There  were  9  cases  of  giistric  or  duodennl  ulcer  with  extreme 
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liciiiorrhage;  3  cases  of  hereditary  liemuphilia;  3  cases  of  ectopic 
pregnancy;  7  cases  of  hemorrhagic  diathesis;  1  case  of  sloughing 
uterine  fibroid  with  hemorrhage;  1  case  of  cholemic  liemorrhage; 

1  case  of  hemorrhage  after  a  kidney  operation;  1  case  of  illuminating 
gas  and  morphine  pois(jning;  1  case  of  typhoid  hemorrhage. 

(6)  Cases  in  Which  Life  was  Saved  by  Transfnsion,  hut  in  Which 
the  Underlying  Disease  Continued,  or  Which  Ultimately  Left  the 
Hospital  in  Greatly  Improved  Condition  or  Are  Still  under  Observation. 
These  13  cases  include  G  patients  with  pernicious  anemia  who 
lived  for  long  periods  after  apparently  life-saving  transfusions; 

2  cases  of  cancer  in  which  persistent  hemorrhages  stopped;  1 
case  of  hemorrhagic  diathesis  with  grave  anemia,  who  left  the 
hospital  in  improved  condition  against  advice;  1  patient  with  a 
tumor  of  the  spleen  and  grave  anemia  of  unknown  origin  and  1 
case  of  chronic  leukemia. 

The  cases,  then,  in  which  transfusion  was  apparently  life-saving 
fall  under  four  main  headings: 

Acute  anemia  from  hemorrhage. 

Hemorrhagic  diathesis,  whether  hereditary  or  acquired. 

Grave  chronic  anemias. 

Poisoning. 

2.  Cases  Cured  or  Greatly  Benefited,  Not  in  Desperate  CoruJition 
at  Time  of  Transjnsion.  There  were  43  cases  in  which  transfusion 
was  not  an  emergency  measure  but  was  performed  on  patients  whose 
general  condition  had  been  seriously  impaired  by  chronic  disease. 
IMost  of  these  patients  ultimately  made  complete  recoveries,  others 
continued  to  suffer  from  the  chronic  illness.  In  all  the  cases  there 
was  great  improvement  following  the  transfusion. 

There  were  among  these,  3  cases  of  gastric  or  duodenal  ulcer 
which  had  repeated  hemorrhages  but  were  not  in  desperate  con- 
dition at  the  time  of  transfusion.  Undoubtedly  recovery  in  these 
cases  was  greatly  hastened  by  transfusion.  The  same  may  be  said 
of  2  cases  of  dysentery  with  marked  anemia.  In  this  group  also 
were  9  cases  of  pernicious  anemia  with  marked  remissions;  3  of 
the  cases  were  instances  of  severe  infection  from  osteomyelitis,  in 
which  the  increased  strength  given  by  transfusion  undoubtedly 
l)rought  about  the  ultimate  recovery;  9  were  cases  of  malignant 
disease  which  were  greatly  benefited  by  the  transfusion,  3  of  them 
undergoing  subsequent  radical  operations. 

Of  the  189  transfusion  cases,  then,  85  (or  45  per  cent.)  were  suc- 
cessful in  that  the  condition  of  the  patient  was  greatly  improv'ed, 
and  42  of  these  (or  22  per  cent,  of  the  whole  number)  were  life- 
saving. 

II.  Unsuccessful  Cases.  There  were  altogether  104  cases 
in  which  transfusion  did  no  good  or  in  which  the  continuation  of 
the  original  disease  caused  death.  (This  is  exclusi\e  of  a  few  early 
cases,  not  enumerated  in  the  i)resent  series,  in  which  the  operation 
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of  transfusion  itself  was  not  successful,  i.  e.,  no  blood,  or  very  little 
passed  from  donor  to  patient.) 

1.  There  is  a  first  group  of  28  cases  which  improved  for  a  short 
time  but  died  sul^sequently  from  continuation  of  the  original  disease. 
These  included  a  considerable  variety  of  diseases,  chief  among 
which  were  malignant  tumors,  pernicious  anemia,  subacute  strep- 
tococcus endocarditis,  dysentery,  typhoid  fever,  and  pyogenic 
infections.  These  were  all  cases  which  lived  from  several  days  to 
one  and  a  half  years  after  transfusion. 

2.  The  second  group  of  the  cases  which  died  consisted  of  23  cases 
of  some  disease  of  itself  so  grave  that  transfusion  could  not  have 
been  expected  to  do  much  good,  and  was  only  resorted  to  as  a  des- 
perate hope.  These  included  cases  of  acute  lymphatic  leukemia 
(3  cases),  typhoid  perforation  (1  case),  brain  tumor  (1  case),  dia- 
betic coma  (3  cases),  uremia  (1  case),  hemorrhagic  diphtheria  (1 
case) . 

3.  The  third  group  of  fatal  cases  consisted  of  23  patients  in  whom 
transfusion  might  have  been  expected  to  be  beneficial,  but  actually 
did  little  or  no  good.  Of  these  the  most  disappointing  were  4  cases 
of  postoperative  shock  and  6  cases  of  pathological  hemorrhage 
(including  4  of  cholemia  and  2  of  purpura  hemorrhagica).  In  these 
instances,  contrary  to  expectation,  the  hemorrhages  were  not 
influenced  by  transfusion.  There  were  also  3  cases  of  hemorrhage 
in  typhoid  fever. 

Finally,  there  were  2  cases  (1  of  pernicious  anemia  and  1  of  sub- 
acute streptococcus  endocarditis)  in  which  the  unfavorable  out- 
come was  hastened  by  transfusion  of  excessive  amounts  of  blood 
and  3  cases  in  which  the  fatal  result  was  probably  due  to  transfusion 
of  incompatible  (agglutinative  and  hemolytic)  blood. 


Taut  II. 

SPECIAL  INDICATIONS. 

These  arc  subdixided  according  to  the  following  sclu'inc: 

1.   Transfusions  for  simple  hemorrhage. 

1.  (lastric  and  duodenal  ulcer. 

2.  Dysentery. 

3.  Typhoid  hemorrhage. 

4.  Ectopic  pregnancy. 

11.  Transfusions  in  connection  with  surgical  operations. 

1.  Preliminary  to  operation. 

2.  For  postopcratix'c  hemorrhage. 

3.  For  shock. 
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III.  Transfusions  for  the  cure  of  hemorrhagic  conditions. 

1.  Purpura  hemorrhagica. 

2.  IlemophiUa. 

3.  Hemorrhages  secondary  to 

(a)  Blood  diseases. 

(b)  Severe  infections. 
((•)  Jaundice  (cholemia). 

W.  Transfusions  for  l)h)od  diseases. 

1.  IVrnicious  anemia. 

2.  Leukemia. 

V.  Transfusion  for  infections. 

1.  Infections  with  pyogenic  organisms. 

2.  Subacute  streptococcus  endocarditis. 

\  I.  Transfusions  for  intoxications. 

1.  Acute  poisoning. 

2.  Diabetic  coma. 

\  II.  Transfusions  for  debilitated  conditions. 

1.  Cancer. 

2.  ■Malnutrition. 

3.  Simple  anemia. 

I.  Transfusions  for  Sdiple  Hemorrhage.  1.  Gastric  and 
Duodenal  Ulcer.  There  were  altogether  14  cases  of  gastric  or  duo- 
denal ulcer  transfused.  Almost  all  of  these  were  in  desperate  con- 
dition at  the  time  the  transfusion  was  done;  12  of  the  14  recovered. 
The  2  deaths  occurred  not  from  a  continuance  of  the  hemorrhage  but 
from  i)eritonitis  and  other  complications  following  the  laparotomy. 
Of  the  12  cases  which  recovered,  4  were  cases  of  duodenal  and  8 
of  gastric  ulcer.  In  all  the  cases  there  was  a  severe  anemia,  and 
actual  hemorrhage  was  still  going  on  at  the  time  of  the  transfusion. 

The  hemorrhage  in  these  cases  was  slight  at  the  time,  probably 
due  to  exsanguination,  and  the  transfusion  seemed  to  exert  a  bene- 
ficial effect  on  the  hemorrhage  itself. 

Of  the  2  cases  which  died,  1  was  a  case  of  duodenal  ulcer,  1  a 
case  of  multiple  gastric  ulcers  complicated  by  a  cholecystitis;  1 
of  these  cases  continued  to  bleed  after  the  transfusion.  Death  in 
this  case  was  not  due  to  the  bleeding,  however,  whidi  was  rela- 
tively slight,  but  to  a  general  peritonitis  following  pylorectomy. 

The  results  in  the  gastric  and  duodenal  ulcers  show  that  trans- 
fusion exerts  an  exceedingly  favorable  effect  on  hemorrhage.  It 
should  be  said  that  the  two  fatalities  in  ulcer  cases  were  among 
the  three  operated  cases,  but  that  in  these  three  cases  the  operation 
had  to  be  performed  for  other  indications  than  hemorrhage. 

There  were  4  additional  cases  of  severe  gastro-intestinal  hemor- 
rhage not  included  in  the  list  of  gastric  ulcers.  Oidy  1  of  these 
recovered.    One  was  a  patient  who  had  been  suffering  from  a  chronic 
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anemia  with  a  large  spleen  for  a  year  or  more,  and  who  suddenly 
had  a  profuse  gastric  hemorrhage.  A  large  transfusion  was  done, 
but  the  hemorrhage  continued  and  the  patient  died  within  twelve 
hours.  It  seems  likely  that  the  hemorrhage  may  have  been  due  to 
thrombosis  of  the  splenic  vein.  Another  was  a  case  of  profuse 
gastric  hemorrhage  secondary  to  cirrhosis  of  the  liver;  this  case 
recovered.  The  third  was  a  fatal  case  of  postoperative  gastric 
hemorrhage  following  extirpation  of  the  rectum  for  carcinoma; 
and  the  fourth,  a  case  of  hemorrhage  from  a  carcinoma  of  the 
stomach  in  which  the  patient  died  after  a  subsequent  operation. 

It  is  a  striking  fact  that  in  almost  all  the  cases  of  gastric  or  duo- 
denal ulcer  the  hemorrhages  stopped  after  transfusion.  At  first 
there  was  considerable  hesitation  about  transfusing  these  cases 
during  active  hemorrhage  on  account  of  the  danger  of  raising  the 
blood-pressure  and  thus  increasing  the  hemorrhage.  This  danger 
imdoubtedly  does  exist,  and  because  of  it  we  would  warn  against 
transfusion  in  acute  first  hemorrhages  (except  for  the  purpose  of 
saving  the  patient  from  immediate  exsanguination) .''  The  cases  in 
wJdc/i  transfusion  seems  actually  to  check  hemorrhage  are  those  of 
repeated  or  prolonged  bleeding.  In  these  cases  (as  anyone  who  has 
tested  the  coagulation  time  of  many  patients  has  observed)  the 
coagulation  time  of  the  blood  is  normal  or  even  shortened,  but  the 
clots  are  of  a  flabby  nature,  different  from  the  firm  tough  clots  of 
chronic  anemias.  It  seems  likely  that  these  soft  clots  form  imper- 
fect thrombi  and  thus  the  mere  prolongation  of  a  hemorrhage  causes 
a  vicious  circle  and  tends  toward  its  further  prolongation.  Trans- 
fusion checks  the  hemorrhage  by  supplying  blood  which  can  form 
normal  thrombi. 

The  same  explanation  of  the  hemorrhage-checking  effect  of 
transfusion  applies,  of  course,  not  only  to  gastro-intestinal,  but  to 
other  forms  of  prolonged  hemorrhage,  and  partly  to  the  hemor- 
rhagic diatheses. 

2.  Dysentery.  There  were  transfusions  in  fi  cases  of  severe  dysen- 
tery. These  patients  were  all  profoundly  anemic,  due  not  only  to 
hemorrhage,  but  to  nutritional  disturbance.  In  all  the  cases  the 
immediate  results  of  the  transfusions  were  very  good,  but  in  4 
of  the  6,  the  intestinal  disturbance  continued  and  the  patients 
ultimately  died.  In  one  of  the  patients  the  dysentery  finally 
yielded  to  treatment  and  recovery  ensued.  In  1  the  general 
condition  was  bettered,  but  the  i)atient  has  continued  to  suffer 
from  intestinal  symptoms. 

In  severe  dysentery,  then,  transfusion  is  worth  trying  as  a  tem- 
porizing measure. 

3.  Typhoid  Fever.  As  tlie  chief  indication  for  transfusion  in 
typhoid  fever  is  usually  hemorrhage,  all  the  cases  of  typhoid  fe\'er 

'  Rrpciitcd  uniiill  tniiisfusimis  doiu'  by  the  newer  luelliods  would,  liowevcr,  he 
ai)plicublc  (sec  Addendum). 
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will  be  summarized  here.  There  were  nine  transfusions  in  7  cases 
of  typhoid  fever.  Of  the  7  patients,  all  in  the  most  desperate  pos- 
sible condition,  2  ultimately  recovered.  One  of  the  fatal  cases 
should  perhaps  be  excluded,  as  it  was  a  case  of  intestinal  perfora- 
tion in  which  transfusion  was  done  in  the  hope  of  bringing  the 
patient,  already  in  profound  shock,  into  a  condition  in  which  an 
operation  could  be  done.  The  transfusion  was  without  effect.  The 
G  other  patients  suffered  from  severe  and  protracted  hemorrhage. 
In  the  2  who  recovered  the  hemorrhage  practically  ceased  after 
the  transfusion.  Of  the  4  who  died,  3  had  hemorrhages  so  large 
that  transfusion  could  accomplish  nothing.  In  the  fourth  the  hemor- 
rhages stopped  for  a  time  after  transfusion  only  to  begin  again  after 
a  few  days.  Two  weeks  later  a  second  transfusion  again  relieved 
the  symptoms  due  to  hemorrhage,  and  the  bleeding  stopped.  The 
fever  continued  and  the  patient  died  three  weeks  later  of  exhaus- 
tion. If,  as  seems  fair,  we  include  the  two  transfusions  in  this 
case  among  those  in  which  the  symptoms  of  hemorrhage  were 
relieved  by  transfusion,  we  can  say  that  there  were  four  such 
transfusions  among  the  seven  done  for  typhoid  hemorrhage. 

One  of  the  2  cases  that  recovered  has  been  reported  by  Dr. 
Manges,^  with  whom  we  had  the  privilege  of  observing  the  patient. 
In  this  case  two  transfusions  were  done.  After  the  first  the  hemor- 
rhage ceased.  There  continued,  however,  a  remarkably  protracted 
and  severe  typhoid  infection,  and  there  developed  a  general 
streptococcus  infection.  A  second  transfusion  was  done  a  month 
after  the  first,  and  the  patient  recovered  with  surprising  prompt- 
ness. 

As  the  two  patients  who  recovered  would  in  all  probability  have 
died  without  transfusion,  it  is  undoubtedly  a  useful  method  in  the 
treatment  of  severe  typhoid  fever.  In  the  presence  of  exceedingly 
large  hemorrhages  it  can  have,  of  course,  only  a  temporary  stimu- 
lating value.  In  cases  of  protracted  or  repeated  hemorrhage  it 
not  only  replaces  the  lost  blood,  but  may  help  check  hemorrhage. 
(See  above  under  Gastric  Ulcer.)  In  all  typhoid  cases  the  first  appear- 
ance of  blood  in  the  stools  should  he  an  indication  to  make  prepara- 
tions so  that  a  transfusion  can  he  done,  if  needed,  at  very  short  notice. 
If  the  transfusion  is  not  needed,  little  is  lost;  if  it  is  needed,  invalu- 
able time  is  gained.  Finally,  in  the  typhoid  state  and  in  very 
protracted  cases  of  typhoid,  transfusion  may  ha\'e  life-saving  value 
and  should  be  tried  oftener  than  it  has  been. 

4.  Ectopic  Pregnancy.  There  is  perhaps  no  single  condition  to 
which  transfusion  would  seem  to  be  more  ideally  suited  than  rup- 
tured ectopic  pregnancy.  There  were  three  such  cases  in  our 
series,  and  in  all  of  them  the  transfusion  was  life-saving.  The 
circumstances  of  the  transfusion  in  the  three  cases  differed  slightly. 

'New  York  Med.  Ren.,  1912,  Ixxxi,  979. 
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The  one  was  an  emergency  case,  an  almost  exsanguinated  patient, 
and  a  transfusion  was  done  immediately  after  the  operation. 
Another  had  been  operated  upon,  but  two  days  after  the  opera- 
tion she  was  doing  badly  and  a  large  transfusion  was  done.  The 
third  was  a  case  which  bled  slowly  and  in  which  the  diagnosis  was 
at  first  not  certain.  A  transfusion  raised  the  hemoglobin  from  25 
to  50  per  cent.,  and  a  successful  laparotomy  was  performed  two 
days  later. 

11.  Transfusions  in  Connection  with  Surgical  Operations. 
1.  Preliminary  to  Operation.  Among  the  most  satisfactory  trans- 
fusions in  the  whole  series  were  some  of  those  done  preliminary  to  an 
operation  upon  patients  whose  desperate  condition  would  otherwise 
have  contra-indicated  any  operation.  There  were  33  such  pre- 
operative transfusions  and  in  13  of  them  the  result  was  decisive 
and  the  patients  recovered.  The  actual  effects  of  such  transfusions 
are  even  better  than  these  figures  show,  because  a  majority  among 
those  that  died  did  so  as  a  result  of  postoperative  complications 
(such  as  peritonitis  or  pneumonia)  or  of  a  continuation  of  the  original 
disease  (such  as  metastatic  carcinoma).  Three  died  of  operative 
shock;  and  our  experiences  have  not  led  us  to  think  that  transfusion 
has  any  specific  effect  in  preventing  shock  further  than  its  effect 
in  restoring  to  the  patient  more  or  less  of  his  original  power  of 
resistance. 

2.  For  Postoperative  Hemorrhage.  Little  need  be  said  about  post- 
operative hemorrhage  that  has  not  been  said  about  hemorrhage  in 
general.  Transfusion  is  the  ideal  remedy,  l)ut,  of  course,  if  the 
hemorrhage  is  not  at  the  same  time  checked  the  ultimate  outcome 
will  not  be  affected.  There  were  5  transfusions  for  hemorrhage 
after  operation  (not  including  the  transfusions  for  postoperative 
hemorrhage  due  to  cholemia,  which  will  be  discussed  separately). 
In  3  of  the  cases  there  were  brilliant  recoveries,  in  2  death.  In  the 
2  fatal  cases  (nephrotomy  and  operation  for  malunion  of  fractured 
femur)  shock  probably  played  almost  as  large  a  role  as  hemorrhage. 
(In  the  former  of  them  transfusion  of  incomi)atil)le  blood  may  have 
been  a  contributing  factor.') 

3.  For  Shock.  There  were  seven  transfusions  for  postoperative 
shock.  All  the  patients  died  within  an  hour  to  five  days,  and  it 
seems  ])r()bable  that  transfusion  is  not  to  be  relied  upon  clinically 
as  a  remedy  for  pure  shock.  In  four  of  the  cases  (nephrectomy, 
bone-plating,  prostatectomy,  amputation  of  leg)  hemorrhage  played 
an  im])ortant  but  secondary  role.  The  results  are  the  more  disap- 
pointing as  shock  is  one  of  the  conditions  in  which  it  was  at  first 
thought,  from  the  experimental  work  of  Oile  and  his  collaborators, 
that  transfusion  would  hv  life-sa\"ing.  This  nnich,  howe\-er,  is 
to  be  said  about  our  results:  the  transfusions  were  all  don«^  late, 

•  Sco  hclow  uiidor  DatiKcrs  of  Transfusion. 
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after  the  shock  had  lasted  for  some  hours  to  several  days.  It  is 
possible  that  if  the  condition  of  shock  conld  have  been  foreseen 
and  transfusion  done  immediately  after  the  operation  instead  of 
after  many  hours  of  delay  the  results  (especially  in  those  cases  com- 
bined with  hemorrhage)  might  have  been  better. 

III.  Transfusions  for  the  Cure  of  Hemorrhagic  Condi- 
tions. The  group  of  hemorrhagic  diseases  is  a  heterogeneous  one 
comprising  a  number  of  conditions  of  very  diverse  pathogenesis. 
For  practical  purposes  the  35  cases  in  our  series  can  be  grouped 
under  (1)  idiopathic  purpura  hemorrhagica,  (2)  hemophilia,  and  (3) 
secondary  hemorrhagic  disease  complicating  such  conditions  as 
severe  infections,  pernicious  anemia,  leukemia,  and  prolonged 
jaundice.  Of  hemorrhagic  disease  of  the  newborn,  which  has 
proved  so  brilliant  a  field  for  transfusion  therapy,  there  was  only 
one  case  in  our  series,  and  as  the  disease  in  this  case  was  probably 
secondary  to  a  staphylococcus  infection,  it  will  be  included  under 
the  heading  of  secondary  hemorrhagic  disease. 

1.  Purpura  Hemorrhagica.  Idiopathic  purpura  hemorrhagica 
is  characterized  by  the  occurrence  of  spontaneous  hemorrhages  in 
various  locati(ms.  The  number  of  blood  platelets  is  usually 
decreased  greatly,  but  the  coagulation  of  the  blood  is  generally 
unimpaired.  These  two  laboratory  criteria  were  sought  for  and 
found  in  most  of  the  cases  of  our  series.  The  milder  purpurias,  as 
a  rule,  recover  spontaneously.  The  more  severe  ones  are  frequently 
fatal,  and  it  is  only  in  this  class  of  severe  purpuras  that  transfusion 
is  often  used. 

There  were  twelve  transfusions  in  9  such  cases  of  severe  purpura. 
Of  the  9  cases,  2  died,  uninfluenced  except  as  to  temporary  replen- 
ishment of  blood,  6  recovered  completely,  and  1  left  the  hospital 
improved.  ]More  striking  than  the  statistics  (especially  in  a  disease 
of  which  the  milder  cases  usually  recover)  was  the  prompt  cessa- 
tion of  hemorrhages  in  most  of  the  cases.  This  phenomenon  leaves 
little  doubt  that  beside  the  effect  of  transfusion  in  replacing  lost 
blood,  it  has  a  definite  curative  value  in  these  cases.  On  what  the 
curative  value  depends  is  at  present  not  at  all  clear.  It  is  evidently 
not  due  to  restored  coagulability  of  blood  (as  it  is  in  hemophilia), 
for  in  purpura  the  blood  clots  normally.  That  it  has  some  con- 
nection with  the  fresh  supply  of  blood  platelets  seems  likely.  Plate- 
lets have  been  shown  to  possess  an  important  function  in  thrombus 
formation  quite  apart  from  their  role  in  mere  blood  coagulation. 
But  the  normal  life  duration  of  platelets  is  known  to  be  very  short, 
and  it  does  not  seem  probable  that  the  relatively  limited  supply 
of  platelets,  even  in  a  large  transfusion,  can  account  for  all  the 
benefit  produced. 

Of  the  9  cases,  the  2  which  were  fatal  form  a  peculiar  group, 
because  they  were  both  cases  of  postpartum  purpura  hemorrhagica. 
In  both  cases  the  hemorrhages  were  entirelv  uninfluenced  bv  rather 
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large  transfusions.  It  is  possible  that  the  pathogenesis  of  these 
cases  is  different  from  that  of  the  others. 

Of  the  7  cases  which  recovered  all  were  in  desperate  condition 
at  the  time  of  transfusion,  in  6  of  them  the  hemoglobin  being 
reduced  to  between  10  and  25  per  cent.,  and  in  the  seventh,  to  42 
per  cent.  In  4  of  these  cases  the  cessation  of  hemorrhages  was 
prompt  and  complete  after  transfusion.  (In  1,  however,  a  case 
with  ecchymoses,  hemorrhages  from  the  gums  and  profuse  uterine 
hemorrhage,  the  uterine  hemorrhage  recurred  after  four  months. 
A  hysterectomy  was  done  and  the  patient  recovered,  and  according 
to  the  notes  supplied  us  by  Dr.  ]Maybaum  the  patient  has  remained 
well  for  seven  months.)  In  the  other  3  cases  the  cessation  of 
hemorrhage  after  transfusion  was  not  complete;  slight  subsequent 
hemorrhages  did  occur,  but  the  turn  for  the  better  was  unmistakable; 
2  of  them  ultimately  recovered  completely;  the  third,  in  spite  of  three 
transfusions,  was  still  suffering  from  purpura  when  she  left  the 
hospital  after  three  months. 

In  all  of  these  cases,  before  transfusion  was  resorted  to,  attempts 
were  made  to  check  hemorrhage  by  serum  treatment — subcutaneous, 
intravenous,  or  local  use  of  human,  horse,  or  rabbit  serum — and 
entirely  without  effect.  We  will  return  to  the  subject  of  serum 
treatment  under  the  heading  of  hemophilia. 

2.  Hemophilia.  This  disease  is  one  in  which  transfusion  may 
fairly  be  spoken  of  as  specific  therapy  for  the  control  of  hemor- 
rhages. The  exact  pathogenesis  of  the  hemorrhages  is  not  entirely 
understood,  but  what  we  do  know  throws  considerable  light  on  the 
mode  of  action  of  the  transfused  blood.  When  blood  is  obtained 
from  the  vein  of  a  hemophiliac  during  an  interval  between  hemor- 
rhages, the  coagulation  time  is  enormously  prolonged  but  the  clot 
which  finally  forms  is  normal  in  texture  and  amount.  Analysis 
shows  that  the  delayed  coagulation  is  due  to  deficiency  in  some 
element  that  goes  to  form  thrombin  (fibrin  ferment).  Experi- 
menters are  not  all  agreed  as  to  which  element  is  lacking,  but  the 
preponderance  of  evidence  favors  the  view  that  the  power  of  pro- 
ducing the  activating  substance  (known  under  a  variety  of  names — 
thrombokinase,  throml)oplastin,  cytozyme)  is  diminished  in  tiie 
circulating  ijlood.  On  the  other  hand  (and  this  is  a  very  striking 
fact)  there  is  evidence  tliat  this  activating  substance  is  not  lacking 
in  the  tissue  cells.  And  this  corresjionds  to  the  well-known  clini- 
cal fact  (confirmed  by  us  in  a  number  of  cases)  that  in  hemophilia, 
even  when  blood  obtained  directly  by  venipuncture  shows  greatly 
prolonged  coagulation  time,  blood  obtained  from  small  cuts  or 
pricks,  (lots  in  approximately  normal  time.  It  is  clear  that  trans- 
fusion stops  hemorrhage  in  hemophilia  by  supplying  the  patient's 
blood  with  the  lacking  element;  and  it  is  also  clear  (a  priori  as  well 
as  from  our  clinical  experience)  that  such  cures  are  not  jHTmanent. 
that  sooner  or  later  the  fresh  snpi)ly  of  tlirombin-forming  substance 
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must  become  exhausted  and  the  tendency  to  hemorrhage  exist 
anew. 

There  were  five  hemophilia  cases  in  our  series.  All  were  males; 
four  were  children.  Three  gave  typical  family  histories.  The 
fifth  case  was  a  boy  of  sixteen  and  no  family  history  of  bleeding 
could  be  obtained,  but  the  hemophilia  had  existed  from  birth. 

The  first  case  was  not  anemic  but  had  a  history  of  repeated 
hemorrhages  from  various  sources,  and  was  admitted  to  the  hos- 
pital with  hemorrhages  into  several  joints.  After  the  transfusion 
there  were  no  further  hemorrhages,  and  the  patient  left  the  lios- 
pital  in  good  condition.  He  reentered  the  hospital  three  months 
later  with  renewed  hemorrhages  into  the  joints  and  from  a  small 
wound.  The  second  case  was  a  brilliant  cure,  the  child  being 
almost  completely  exsanguinated  before  the  transfusion.  No 
further  hemorrhages  occurred  after  the  transfusion.  In  the  third 
case,  in  spite  of  a  successful  transfusion,  bleeding  from  a  small 
wound  in  the  chin  stopped  for  only  twenty-four  hours  after  trans- 
fusion. The  patient  was  taken  home  against  advice  and  lost  track 
of.  The  fourth  case  was  a  child  with  protracted  hemorrhage  from 
a  cut  in  the  mouth.  Bleeding  stopped  at  once  after  an  intravenous 
injection  of  25  c.c.  of  whole  blood  from  the  father.  The  fifth 
case  was  a  boy  aged  sixteen  years,  who  had  since  birth  had  repeated 
hemorrhages  from  various  parts  of  the  body,  and  who  twice  imder- 
went  probably  life-saving  transfusions  when  almost  exsanguinated. 
In  each  instance  hemorrhage  stopped  at  once  after  transfusion. 

Including  the  two  transfusions  in  the  fifth  case,  we  can  then  report 
six  transfusions  in  hemophilia  cases.  In  all  but  1  of  the  cases  the 
transfusion  was  only  done  after  protracted  hemorrhage  had  failed 
to  yield  to  all  other  kinds  of  treatment,  including  serum  treatment. 
In  five  out  of  the  six  transfusions  the  hemorrhage  was  checked 
promptly  and  the  patients  regained  good  health.  In  the  2  cases 
that  could  be  followed  for  some  time  the  tendency  to  hemorrhage 
reappeared  after  weeks  or  months. 

Hemophilia  is  a  disease  with  a  high  mortality.  The  majority 
of  persons  afflicted  with  it  never  reach  adult  life.  (This  is  what 
has  given  rise  to  the  erroneous  statement  that  the  disease  is  only 
transmitted  by  females.)  Transfusion,  it  seems  to  us,  offers  a  new 
ho])c  for  these  doomed  individuals,  and  we  would  suggest  the 
following  plan  of  procedure: 

Every  individual  known  to  have  hemophilia  ought  to  have  at 
his   covimand  several   persons    ivhose   blood   by   previous  tests^''   is 

i"  Such  tests,  once  performed,  would  not  need  to  be  repeated  when  the  transfusion 
is  done,  since  the  agglutinative  property  of  the  blood  of  certain  indi\iduals  for  the 
blood  cells  of  certain  others  are  permanent  for  life,  and  the  hemolytic  property 
which  occasionally  occurs  develops,  as  a  rule,  only  where  there  is  already  agglutina- 
tive power  present.  However,  if  transfusions  are  repeated  the  tests  should  be 
repeated  also,  as  we  know  from  experimental  work  (Ottenberg,  Kaliski,  and  Fried- 
man, loc.  cit.)  that  it  is  possible  to  develop  immune  isohemolysins  by  repeated 
direct  transfusions. 
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known  to  he  compatible  with  his,  and  who  are  willing,  when  called 
upon,  to  give  blood  for  transfusion.  These  donors,  if  relatives 
of  the  patient,  should  have  the  possible  existence  of  latent  hemo- 
philia excluded  by  blood  tests  as  well  as  by  consideration  of  the 
hereditan^  laws  of  the  disease.  Whenever  serious  hemorrhages 
occur,  prompt  transfusion  should  be  done,  preferably  by  the 
syringe  method,  as  this  does  not  injure  the  vein,  and  hence  allows 
for  any  number  of  future  transfusions.  It  seems  to  us  possible  that 
by  this  system  the  majority-  of  hemophiliacs  might  be  enabled  to 
lead  a  life  of  normal  duration. 

It  seems  to  us,  further,  that  in  these  cases  the  prophylactic  effect 
of  small  transfusions  (25  to  50  c.c.)  repeated  at  long  intervals  (one 
to  three  months)  would  be  well  worth  trying.  Such  injections  of 
one  or  two  syringefuls  of  unaltered  blood  could  easily  be  performed 
as  an  office  procedure  by  an\'  one  skilled  in  the  syringe  method. 

Comparison  of  Transfusion  with  Serum  Treatment.  Almost  all 
the  hemorrhagic  cases  (including  those  to  be  described  below)  and 
a  number  of  the  cases  of  hemorrhage  from  other  causes  (such  as 
typhoid  ulceration  and  gastric  ulcer)  received  subcutaneous  or 
intravenous  injections  of  fresh  serum  before  transfusion  was  resorted 
to.  Without  going  into  details  we  believe  we  can  say  that  the 
serum  treatment  was  given  a  fair  trial;  the  serum  was  used  in  large 
amounts  and  repeatedly.  We  have  also  had  a  considerable 
experience  with  serum  treatment  in  cases  which  did  not  come  to 
transfusion.  In  spite  of  the  occasional  cessation  of  hemorrhages 
after  such  serum  injections  we  have  not  been  able  to  convince 
ourselves  that  serum  injections  have  any  effect  on  hemorrhage. 
In  2  hemophilia  cases  (not  transfused)  the  coagulation  time 
was  no  shorter  after  than  before  serum  injections  (subcutaneous 
in  one  case,  intravenous  in  the  other). ^'  On  the  other  hand,  we  have 
often  seen  serum  or  defibrinated  normal  blood  show  an  mmiis- 
takable  effect  in  stopping  hemorrhage  when  applied  directly  to 
small  bleeding  ])()ints. 

The  rationale  of  serum  treatment  and  of  transfusion  for  hemor- 
rhagic conditions  is  indeed  different.  The  active  ingredient  of  serum 
is  thrombin  (fibrin  ferment).  Thrombin  never  exists  in  circulating 
blood  but  is  formed  onl\'  when  blood  is  shed.  When  injected  into 
the  circulation  it  is  at  once  neutralized  b>-  the  antithrombiii  which 
exists  in  blood  i)lasma.  If  it  were  not  so  neutralized  it  would  cause 
intravascular  clotting.  Serum,  therefore,  cannot  be  expected  to 
exert  any  thrombin  action  at  a  bleeding  point  distant  from  the 
jioint  of  injection.  Whatever  distant  (>fl'ect  it  has  is  j)robal)ly 
in  the  easily  assimil;d)lc  luitritioii  which  it  oilers,  or  possibly  the 

"  It  is  of  intorcst  to  note  th.it  \vc  onro  .saw  l)lop(linK  stop  (case  of  rarciiioma  of 
panrrcas,  icterus,  K<'HPral  lieiiiorrlmKes)  followiiiK  flie  use  of  serum,  although  the 
coaKiil:»ti<>n  time  l)ecanie  much  loiincr.  The  coagulation  time  is  not,  therefore,  always 
an  index  of  the  bleeding  tendency. 
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serum  ingredients  can  be  made  over  hy  the  body  into  tlie  predeces- 
sors of  thrombin.  Transfusion  of  whole  blood,  on  the  other  hand, 
supplies  the  body  at  "once  with  all  the  substances  in  plasma,  cells 
and  platelets  necessary  to  elaborate  thrombin  at  a  distant  bieedino; 
point. 

Nevertheless,  on  account  of  the  favorable  reports  of  others,  and 
particularly  on  account  of  the  successes  reported  in  hemorrhagic 
disease  of  the  newborn  (a  condition  with  which  we  have  had  little 
experience),  we  believe  that  serum  treatment  deserves  a  further 
clinical  trial. 

2.  Secondary  (symptumatic)  Hemorrhagic  Disease.  Hemorrhagic 
disease  is  frequently  secondary  to  some  other  condition,  such  as 
severe  infectious  diseases,  blood  diseases  (leukemia,  pernicious 
anemia),  and  intoxications  (nephritis,  jaundice,  etc.).  It  seems 
probable  too  that  further  study  will  sho^^  that  many  of  the  cases 
now  classed  as  idiopathic  are  really  secondary.  There  were  IS 
undoubtedly  symptomatic  cases  in  our  series,  3  secondary  to  infec- 
tions, 5  to  leukemia,  1  to  pernicious  anemia,  8  to  cholemia  (pro- 
longed jaundice),  1  to  nephritis. 

The  pathogenesis  of  the  hemorrhages  in  these  secondary  cases  is 
variable,  as  Whipple  and  others  have  shown.  In  some,  deficiency 
in  fibrinogen,  in  others  a  lack  of  some  of  the  ferment-forming  sub- 
stances, and  in  still  others  an  excess  of  antithrombin  have  been 
demonstrated.  Whatever  the  pathogenesis,  however,  the  trans- 
fusion of  blood  would  seem  to  be  a  logical  procedure. 

(o)  Secondary  to  Severe  Infections.  There  were  three  such  cases. 
The  first  was  a  case  of  hemorrhagic  disease  of  the  newborn  in  a 
child  whose  mother  had  breast  abscesses.  The  immediate  result 
of  the  transfusion  was  brilliant.  The  hemorrhages  stopped  at  once 
and  the  temperature  dropi)ed.  After  the  transfusion,  however, 
the  temperature  gradually  rose  again,  ear  suppuration  set  in  and 
bleeding  recurred  from  the  mouth,  skin,  and  intestines.  The  hemor- 
rhages now  were  very  slight  and  the  child  died  of  infection,  not  of 
hemorrhaged^ 

The  second  was  a  case  of  gonorrheal  rheumatism  with  very 
severe  hemorrhagic  disease.  The  blood  culture  was  negative,  and 
it  is  not  absolutely  certain  that  the  ])urpura  was  secondary  to  the 
gonorrhea.  The  patient's  general  condition  which  had  been 
steadily  getting  worse  before  the  transfusion,  commenced  to  improve 
almost  at  once  after  it.  There  continued,  however,  to  be  some  new 
hemorrhages,  joint  pains,  etc.,  for  about  a  week.  The  general 
clinical  course  of  the  disease  was  abruptly  changed  by  the  trans- 
fusion, and  the  patient  ultimately  recovered. 

The  third  was  a  case  of  hemorrhagic  dfphtheria.''     After  the 

1'  This  case  is  fully  described  by  Schwartz  and  Ottenberg,  Amer.  Joun.  Med. 
Sci..  1910,  cxl,  17. 

"  We  are  indebted  to  Dr.  Louis  Fisher  for  permission  to  refer  to  this  case. 
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transfusion  the  bleeding  from  the  nose  stopped  and  petechiie  no 
longer  appeared,  but  the  toxic  symptoms  due  to  the  diphtheria 
continued,  and  the  patient  died  one  week  later. 

It  is  apparent,  then,  that  in  hemorrhages  secondary  to  infections 
transfusion  may  check  the  hemorrhage,  but  that,  of  course,  the 
ultimate  result  will  depend  upon  whether  the  body  overcomes  the 
infection. 

(6)  Secondary  to  Leukemia  or  Pernicious  Anemia.  The  results 
in  leukemia  in  general  will  be  discussed  below,  but  there  were  4 
cases  of  lymphatic  leukemia  in  which  the  indication  for  transfusion 
was  hemorrhage  from  the  mucous  membranes.  In  3  of  these  cases 
the  leukemia  was  acute  and  the  hemorrhages  were  uninfluenced 
by  transfusion.  In  the  fourth  case  the  leukemia  was  of  the  chronic 
type,  and  the  hemorrhages,  which  had  not  been  so  severe  as  in  the 
other  3  cases,  stopped  after  transfusion. 

The  case  of  pernicious  anemia  was  one  in  which  the  hemorrhagic 
tendency  only  appeared  when  the  leukopenia  became  marked 
(between  950  and  3000  leukocytes  per  cubic  millimeter).  Trans- 
fusion had  little  effect. 

Aside  from  these  cases  it  is  possible  that  a  peculiar  form  of 
purpura  fulminans  in  which  the  polynuclear  leukocytes  are  so 
greatly  diminished  as  to  almost  disappear  while  the  lymphocytes 
in  the  blood  remain  approximately  normal  or  increase,  is  really  a 
form  of  sublymphemic  leukemia  (perhaps  better  called  leukopenic 
lymphemia).  We  have  observed  several  such  cases.  One  of  them 
was  one  of  the  fatal  cases  described  above  under  the  heading  of 
Idiopathic  Purpura. 

(c)  Secondary  to  Jaundice.  There  were  thirteen  transfusions  in 
12  cases  of  prolonged  obstructive  jaundice.  Of  these  cases  4 
were  transfused  preliminary  to  operation  to  prevent  hemorrhage,  7 
were  transfused  for  persistent  hemorrhage  after  operation,  and  1  was 
transfused  simply  to  improve  the  general  condition.  Of  the  4  cases 
transfused  to  jirevent  postoperative  hemorrhage,  such  hemorrhage 
occurred,  nevertheless,  in  1.  In  this  case  a  fatal  intrai^eritoneal 
hemorrhage  took  place.  Of  the  others,  1  died  three  days  after 
laparotomy  with  symptoms  of  cholcmia;  the  third  stood  the 
exploratory  laparotomy  well  and  died  three  months  later.  All 
of  the  3  cases  proved  at  the  operation  or  autoj^sy  to  be  cases  of 
malignant  disease. 

The  fourth  case  of  transfusion  preliminary  to  operation  was  a 
case  of  obstructive  jaundice  due  to  stone  in  the  common  duct,  in 
which  hemorrhages  from  the  intestine  leading  to  a  marked  anemia 
occurred  before  any  operation  was  attempted.  No  further  hemor- 
rhages occurred  after*  transfusion,  and  a  successful  operation  was 
done.  This  was  the  only  case  in  the  twelve  transfused  for  jaundice, 
wliicli  uhimatcly  recovered. 

Of  the  7  cases  of  obstructive  jaundice  with  persistent  postoi)era- 
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tive  hemorrhage,  4  were  due  to  stone  or  inflammation,  3  were  cases 
of  mahgnant  disease.  In  all  4  of  the  non-malignant  cases,  hemor- 
rhage from  the  wound  continued  after  the  transfusion  as  before.'^ 
Of  the  3  malignant  cases,  1  was  improved  by  the  transfusion.  There 
were  no  further  hemorrhages,  and  the  patient  left  the  hospital 
relieved.  The  second  was  a  case  in  which  there  was  an  almost 
fatal  hemorrhage  from  the  gums  and  the  wound  two  weeks  after 
operation,  with  repeated  small  hemorrhages  continuing.  Trans- 
fusion, only  done  a  month  after  the  operation,  greatly  improved  the 
patient's  general  condition.  Repeated  small  hemorrhages  con- 
tinued, but  the  patient  lived  for  three  months  after  transfusion. 
In  the  third  case  gastric  hemorrhage  continued  unchecked  by  the 
transfusion  and  the  patient  died. 

Postoperative  hemorrhage  due  to  cholemia  was  checked  then 
completely  in  only  1  case,  partly  in  1  other,  and  not  at  all  in 
5  cases.  Furthermore,  the  precautionary  transfusion  before  opera- 
tion failed  to  prevent  the  dreaded  postoperative  hemorrhage  in  1 
of  the  4  cases  in  which  it  was  tried.  These  results  are  disappointing 
and  require  explanation. 

The  exact  cause  of  the  hemorrhagic  tendency  in  jaundice  is 
still  a  matter  of  dispute,  but  undoubtedly  the  changes  in  the  vis- 
cera as  well  as  in  the  blood  resulting  from  the  prolonged  toxic  action 
must  be  profound.  One  can  hardly  expect  these  changes  to  stop 
at  once  even  after  successful  operation;  and  it  would  seem  that  the 
value  of  the  transfused  blood  is  impaired  by  the  same  toxic  agencies 
which  have  already  injured  the  patient's  blood.  If  better  results 
are  to  be  obtained  in  these  cases  we  shall  probably  have  to  adopt 
the  rather  bold  course  of  a  preliminary  blood-letting  followed  by 
a  large  transfusion  (two  donors),  so  as  to  replace  as  much  as  possible 
of  the  patient's  blood.  If  this  is  not  done  before  operation,  pre- 
parations should  be  made  before  operation  so  that  in  case  of  hem- 
orrhage it  can  be  done  at  the  earliest  moment.  And  finally 
transfusions  should  be  repeated,  if  necessary. 

IV.  Transfusions  FOR  Blood  Diseases.  1.  Pernicious  Anemia. 
There  is  no  question  connected  with  transfusion  that  has  aroused 
more  interest  than  that  of  the  value  of  transfusion  in  pernicious 
anemia.  The  experiences  of  difl'erent  observers  have  varied  widely; 
while  some  have  reported  brilliant  results  others  have  condemned 
transfusion  as  useless  or  even  harmful.  With  an  experience  of  thirty- 
fiv'e  transfusions  in  25  cases  of  undoubted  pernicious  anemia  we 
have  been  able  to  reach  certain  definite  conclusions.  (We  are 
excluding  from  consideration  3  cases  in  which  the  diagnosis  of 
pernicious  anemia  was  not  certain,  2  of  which  made  apparent  cures). 

In  the  25  definite  cases  there  were  no  cures;  14  of  them  under- 

"  One  of  these  cases  was  transfused  twice;  in  tliis  case  the  serum  of  the  donor  was 
agglutinative  to  the  patient's  blood  cells. 
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went  more  or  less  prolonged  remissions  immediately  following 
transfusion,  while  11  of  them  showed  little  or  no  effect. 

Of  the  1 1  which  showed  little  effect,  3  were  moribund  at  the  time 
of  transfusion  and  died  within  a  few  hours  or  days.  The  other  8, 
in  spite  of  marked  rise  of  hemoglobin  and  temporary  symptomatic 
improvement,  showed  no  interruption  in  the  course  of  the  disease 
but  continued  to  destroy  their  blood  at  about  the  same  rate  as 
before  transfusion. 

Of  the  14  patients  who  showed  progressive  improvement  fol- 
lowing one  or  more  transfusions,  1  had  a  remission  lasting  approxi- 
mately three  months,  3  had  remissions  lasting  six  or  more  months, 
3  lasting  a  year  or  more,  and  3  lasting  over  two  years;  8  of  the 
patients  are  alive,  3  of  them  less  than  three  months,  the  others 
respectively  six  months,  nine  months,  one  and  a  half  years,  two  and 
three-quarter  years,  and  four  years  since  the  first  transfusion.  Of 
these  all  are  in  a  remission  stage.  We  believe  that  our  results 
would  have  been  still  better  had  we  been  in  a  position  to  have  the 
transfusions  repeated  whenever  the  hemoglobin  began  to  drop. 

Two  patients  underwent  splenectomy  subsequent  to  transfusion. 
In  one  of  these  the  splenectomy  was  done  after  the  patient  had 
left  our  hands,  and  we  only  know  that  in  general  the  splenectomy 
had  little  effect  and  the  patient  died  a  few  months  after  it.  The 
second  was  a  remarkable  case,  already  reported  by  Dr.  Buerger.^^ 
In  this  case  the  first  transfusion  done  over  three  years  ago,  at  a  time 
when  the  patient  seemed  in  an  almost  hopeless  condition  (hemo- 
globin 18  per  cent.,  general  anasarca),  was  followed  by  a  remission 
lasting  a  year,  during  which  the  patient  was  practically  in  perfect 
health  but  showed  the  blood  picture  typical  of  pernicious  anemia 
remissions.  Then  the  anemia  gradually  progressed  again,  and  a 
year  and  a  half  after  the  first  a  second  transfusion  was  done.  The 
patient  only  held  this  blood  for  a  few  weeks  and  then  again  gradually 
became  anemic,  so  that  after  three  months  the  hemoglobin  was 
20  per  cent.  A  third  transfusion  now  raised  the  hemoglobin  to  35 
per  cent.,  and  a  week  later,  when  the  hemoglobin  had  risen  to 

53  per  cent.,  a  splenectomy  was  done. 

Since  the  splenectomy,  the  patient  has  been  in  a  remission 
stage  and  she  is  now  in  excellent  health.  The  examination  of  the 
blood  on  March  15,  1915,  showed  the  following:  Hemoglobin, 
102  per  cent.;  erythrocytes,  3,G()(),0()();  leukocytes  9500;  poly- 
nuclear  neutrophiles,  53  per  cent.;  lymphocytes,  43  per  cent.; 
mononuclears,  2  per  cent.;  eosinophilcs,  2  per  cent.;  no  nucleated 
erythrocytes  or  Jolly  bodies;'"  undouljted  tendency  to  macrocytosis. 

Transfusion,  then,  so  far  as  our  exi)erience  goes,  is  never  curative 
in  pernicious  anemia.  It  is  a  symptomatic  remedy  which  with 
greater  certainty  than  any  other  known  remedy  overcomes  the  chief 

15  New  York  Surg.  Soc,  October  2.  1914. 

'"  Jolly  hodios  had,  however,  been  present  for  a  long  time  after  splenectomy. 
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symptom  of  the  disease — the  anemia.  But  it  does  more  than  this; 
in  about  half  the  cases  it  initiates  a  remission.  It  is  true  that  remis- 
sions occur  even  in  the  most  desperate-seeming  cases  without  trans- 
fusion. But  the  promptness  with  which  the  remission  occurred 
in  14  of  our  cases  leaves  no  doubt  that  the  transfusion  stimulated 
the  remission. 

It  is  well  known,  of  course,  that  cases  of  pernicious  anemia  often 
pass  early  in  the  disease  through  one  or  two  blood  crises  in  which 
marked  anemia  is  followed  by  a  striking  remission.  And  it  might 
])e  thought  that  those  cases  in  which  transfusion  was  followed  by  a 
remission  were  such  early  cases,  and  that  the  transfusion  merely 
coincided  with  the  blood  crisis.  But  an  investigation  of  the  histories 
of  the  cases  shows  exactly  the  opposite  to  have  been  the  case.  The 
cases  which  improved  after  transfusion  were  mostly  cases  which 
had  already  run  a  rather  long  course  and  gone  through  one  or  two 
crises,  while  the  cases  which  failed  to  improve  were  for  the  most 
part  cases  of  short  duration.  Of  12  cases  whose  previous  histories 
could  be  fairly  accurately  ascertained  and  which  showed  remissions 
after  transfusion,  the  average  duration  of  the  disease  before 
transfusion  was  nineteen  months,  whereas  of  8  similar  cases  which 
failed  to  show  a  remission  the  average  previous  duration  was  only 
ten  months  (Table  I). 

Table  I. — Duration  Before  Transfusion  of  Cases  in  Wliich  Transfusion  was 

Followed  by 
Remission.  No  remission. 


Case  No.  0.  S.  18   .      .      . 

3 

years. 

Case  No.  O.  S.  53    .      . 

6  months 

"     No.  0.  S.  43   .      .      . 

3 

years. 

"     No.  0.  S.  60    .      . 

6  months 

"     No.  O.  S.  87   .      .      . 

3 

months. 

"     No.  O.  S.  85    .      . 

6  months 

■  "     No.  N.  S.    1    .      .      . 

11 

years. 

"     No.  N.  S.  35    .      . 

2  years. 

"     No.  N.  S.    9   .      .      . 

8 

months. 

"     No.  N.  S.  53    .      . 

9  months 

"     No.  N.  S.  22   .      . 

2 

years. 

"     No.  N.  S.  54    .      . 

3  months 

"     No.  N.  S.  42   .      .      . 

2 

years. 

"     No.  N.  S.  78   .      . 

2  months 

"     No.  N.  S.  66   .      .      . 

6 

months. 

"     No.  N.  S.  99    .      . 

2  years. 

"     No.  N.  S.  83   .      .      . 

1 

year. 

(First  transfusion.) 

"     No.  N.  S.  91    .      .      . 

1 

year. 

"     No.  N.  S.  93   .      .      . 

3 

years. 

"     No.  N.  S.  99   .      .      . 

2 

years. 

(Second  transfusion.) 

From  this  we  can  roughly  divide  pernicious  anemia  cases  into 
two  groups:  (1)  chronic  cases  which  tend  to  undergo  remissions 
spontaneously  and  in  which  new  remissions  can  be  brought  about 
by  transfusion,  and  (2)  virulent,  rapidly  progressive  cases  in  which 
transfusion  has  little  effect. 

Aside  from  this  we  cannot  say  what  factors  determine  whether 
a  given  transfusion  will  produce  a  remission  or  not.  The  size  of 
the  transfusion  is  not  the  deciding  factor  because  renii.ssions  occurred 
after  small  as  well  as  after  large  transfusions.  Comi)atibility  of 
the  blood,  in  the  ordinary  sense,  plays  no  role,  as  hemolysis  and 
agglutination   were  most  carefully  excluded   in  all   but   1  of  our 
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cases  (this  case  died  eight  hours  after  transfusion).  There  are 
probably  other  not  yet  recognized  differences  between  the  bloods 
of  donors,  and  we  would  suggest  that  if  a  remission  occurs  after  a 
first  transfusion  an  effort  be  made  to  obtain  the  same  donor  when 
another  transfusion  becomes  necessary  for  the  patient,  whereas  if 
no  remission  occurs  a  different  donor  ought  to  be  tried.  In  2  of 
our  cases  in  which  a  first  transfusion  failed  to  produce  a  remission 
a  second  transfusion  from  a  different  donor  did  so. 

It  is  possible  that  the  degree  of  anemia  which  is  reached  before 
transfusion  is  resorted  to  may  have  something  to  do  with  deter- 
mining a  remission.  The  average  hemoglobin  percentage,  before 
transfusion,  of  the  14  cases  which  showed  remissions  w^as  27  per 
cent.,  whereas  the  average  of  9  cases  which  showed  no  remissions 
(excluding  the  3  rapidly  fatal  cases)  was  only  20  per  cent.  In  the 
former  group  there  were  6  cases  with  hemoglobin  of  30  per  cent, 
or  over,  while  in  the  latter  there  were  only  2  cases  in  which  the 
hemoglobin  was  as  high  as  30  per  cent.  This  is,  however,  not  an 
invariable  rule,  as  4  of  the  remission  cases  had  low  percentages 
(10,  13,  15,  and  16  per  cent,  respectively)  before  transfusion. 
This  observation  should,  nevertheless,  certainly  lead  us  to  abandon 
our  present  timid  habit  of  waiting  until  an  extreme  grade  of  anemia 
is  reached  before  transfusing  these  cases. 

This  conclusion  is  further  supported  by  another  consideration. 
Anemia  itself  leads  to  disturbed  functions  or  actual  degenerations 
of  viscera.  Thus  the  persistence  of  a  grave  anemia  hinders  recovery 
from  any  disease,  including  anemia,  while  the  mere  temporary 
relief  of  anemia  tends  to  break  the  vicious  circle. 

The  effect  of  the  transfusion  on  the  general  condition  of  patients 
with  pernicious  anemia  is  very  often  striking.  The  appetite  usually 
improves  rapidly  and  mental  disturbances  are  apt  to  clear  up.  As 
far  as  our  experience  goes  the  glossitis  is  not  directly  influenced 
nor  are,  as  a  rule,  the  symptoms  indicative  of  spinal  cord  involve- 
ment (except  as  regards  the  feeling  of  weakness  which  may  improve 
with  the  increased  feeling  of  strength  in  the  entire  body).  In  2 
cases  in  which  we  studied  the  gastric  secretion  after  transfusion  the 
achylia  persisted,  although  the  appetite  and  the  subjective  gastric 
symptoms  improved  greatly.  In  our  last  case  we  found  that 
the  systolic  murmurs  heard  over  the  heart  disappeared  when  the 
remission  following  transfusion  was  well  established. 

Of  particular  interest  is  the  influence  of  transfusion  on  the  fever, 
which  is  such  a  conspicuous  feature  of  a  large  number  of  cases  of 
pernicious  anemia.  It  has  been  found  in  over  00  per  cent,  of  the 
cases  (in  one  report  as  high  as  80).  In  5  of  the  6  febrile  cases  which 
we  investigated  the  fever  disappeared  after  transfusion.  This 
j)henomenon  is  not  peculiar  to  this  form  of  iuioniia,  for  among  Ki 
other  cases  of  anemia  due  to  a  variety  of  causes  (excluding  infec- 
tions), febrile  before  transfusion,  S  became  afebrile  after  it.    (These 
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included  cases  of  gastric  hemorrhage,  hemophilia,  splenomegaly, 
uterine  hemorrhage,  purpura,  etc.).  These  observations  lend 
strong  support  to  the  view  that  there  exists  a  fever  dependent  upon 
anemia  as  such,  the  so-called  "anemic  fever." 

We  have  in  transfusion  a  means  of  determining  in  pernicious 
anemia  (and  probably  in  some  other  conditions)  which  symptoms 
are  due  to  the  poison  of  the  disease  and  which  to  the  anemia  that  is 
one  of  the  results  of  the  poison. 

We  may  summarize  our  conclusions  with  regard  to  pernicious 
anemia  as  follows:  Transfusion  is  the  best  remedy  for  yernicio^is 
anemia;  it  never  cures,  hut  it  leads  to  remissions  in  about  half  the 
cases;  it  may  repeatedly  lead  to  remissions,  but  the  duration  of 
the  later  remissions  is  usually  shorter  than  of  the  early  ones.  This 
is  possibly  due  to  the  mere  exhausting  effects  of  protracted  anemia 
itself.  For  this  reason  we  believe  that  transfusion  should  be  resorted 
to  early  instead  of  late,  and  that  it  should  be  persistently  repeated  as 
often  as  is  necessary  to  keep  the  patient  from  developing  a  marked 
grade  of  anemia. 

With  regard  to  splenectomy,  we  believe  from  the  experience  up 
to  the  present  time  that  it  should  be  done  when  remissions  of  good 
duration  are  no  longer  (or  not  at  all)  obtained  by  means  of  trans- 
fusion. It  may,  of  course,  be  necessary  to  transfuse  before  splenec- 
tomy if  the  patient  is  in  a  precarious  condition.  It  is  advisable  that 
in  patients  who  have  been  splenectomizcd  and  have  had  no  re- 
mission, or  who  relapse,  transfusions  be  tried.  In  this  way  we 
will  learn  whether  the  patient's  life  is  more  prolonged  by  initial 
splenectomy  and  later  transfusions,  or  vice  versa. 

2.  Leukemia.  There  were  transfusions  in  10  cases  of  leukemia, 
9  of  the  lymphatic,  1  of  the  myeloid  type;  4  of  the  cases  were  of 
the  acute  variety,  with  large  lymphocytes  predominating.  In  3  of 
these  the  transfusions  were  without  effect  and  the  patients  died 
in  a  few  days.  In  the  fourth  the  patient's  life  was  probably  pro- 
longed for  three  months  by  two  transfusions.  In  these  cases  there 
were  no  significant  changes  in  the  blood-picture  following  trans- 
fusion. 

Of  the  5  cases  of  chronic  lymphatic  leukemia  1  showed  little 
change  in  the  blood  or  in  the  clinical  condition  the  other  4  showed 
along  with  some  clinical  improvement  interesting  changes  in  the 
blood-picture. 

The  first  case  was  remarkable.  It  was  a  tyj)ical  case  of  chronic 
lymphatic  leukemia  of  a  year's  duration,  showing,  besides  enlarge- 
ment of  the  spleen  and  l>Tnph  nodes,  peculiar  skin  infiltrations. 
The  white  cells  numbered  120,000  and  the  lymphocytes  85  per  cent. 
Simultaneous  with  transfusion  a  phlebotomy  of  fifty-five  ounces 
was  performed  by  Dr.  Harold  Neuhof  (to  whom  we  are  indebted 
for  the  use  of  his  notes).  A  month  after  transfusion  the  leukocytic 
blood  count  had  become  practically  normal,  and  it  remained  so 
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until  the  patient's  death,  one  year  later.  The  skin  infiltrations, 
splenic  and  lymph-node  enlargements,  diminished  for  about  two 
months,  then  returned,  and  the  skin  lesions  developed  into  large 
tumors  of  the  appearance  of  mycosis  fungoides  (a  condition  which 
resembles  leukemic  cutaneous  lesions).  These  progressed  and 
caused  death.  We  are  at  a  loss  to  explain  the  permanent  change 
in  the  blood  picture;  it  could  hardly  have  been  due  to  the  Roentgen- 
ray  treatment  which  was  given  from  time  to  time. 

The  other  3  cases  also  showed  marked  change  toward  the  normal, 
or  for  a  time  actually  normal  leukocytic  blood  pictures,  but  in  all 
of  them  the  leukemic  blood  picture  ultimately  returned.  In  the 
second  case  this  change  was  least  marked;  the  leukocytes,  which 
had  been  10,000  with  5  per  cent,  polynuclear  cells  and  95  per  cent, 
lymphocytes  before  transfusion,  became  4,500,  with  30  per  cent, 
polynuclears  the  next  day,  but  in  a  week  had  returned  to  about  the 
same  as  before  transfusion. 

The  third  patient  showed  a  gradual  change.  Two  days  after 
.transfusion  the  leukocytes  had  decreased  from  140,000  to  6G,000 
and  the  polynuclears  increased  from  18  to  35  per  cent.  This  steadily 
progressed  until  two  and  a  half  months  later,  when  the  total  and 
differential  leukocyte  count  was  entirely  normal.  During  this 
time  the  treatment  carried  on  by  Dr.  Alfred  INIeyer,  consisted  of 
frequent  intramuscular  injections  of  ascitic  fluid.  The  leukocytic 
blood  picture  remained  normal  (in  spite  of  progressing  anemia) 
for  another  month ;  then  the  leukemic  blood  type  gradually  returned 
and  the  patient  died  four  and  a  half  months  after  transfusion. 

In  the  fourth  case  an  extreme  leukemic  blood-picture  gradually 
became  normal  a  week  after  transfusion  (concomitant  with  strik- 
ing clinical  improvement).  The  leukocyte  picture  persisted  normal 
for  a  week,  and  then  in  a  few  days  became  typically  leukemic  again. 
In  the  one  case  of  myeloid  leukemia  there  was  no  effect  on  either 
blood  picture  or  clinical  course. 

Contrary  to  our  expectation  we  find,  then,  that  transfusion  does 
exert  an  influence  on  chronic  lymphatic  leukemia.  The  blood 
counts  in  these  cases  were  repeatedly  made,  and  were  confirmed 
by  several  men,  so  that  there  is  no  possibility  of  error.  It  is  true 
that  the  patients  were  receiving  the  other  usual  forms  of  treatment, 
but  so  were  they  before  transfusion;  and  everyone  knows  how  rare 
it  is  for  cases  of  lymphatic  leukemia  to  get  a  quantitatively  and  quali- 
tatively normal  leukocyte  picture  under  treatment.  In  one  of  the 
4  cases  which  showed  a  change  it  was  transient  and  partial,  and 
appeared  immediately  after  transfusion.  In  the  other  3  it  appeared 
gradually  during  one  or  mt)re  weeks  after  transfusion  and  lasted 
one  week  in  1  case,  about  two  months  in  another,  and  a  year 
(until  death)  in  a  third. 

It  should  be  remembered  that  all  these  cases  received  only  one 
transfusion,  and  that  the  greatest  result  was  obtained  in  the  case 
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which  had  a  rather  large  phlebotomy  simultaneous  with  trans- 
fusion. We  believe,  therefore,  that  in  scune  obscure  way  normal 
blood  has  an  effect,  and  that  the  results  of  transfusion  are  ijood 
enough  to  warrant  its  further  trial  in  chronic  lymphatic  leukemia. 
Such  a  trial  should  consist  not  of  single  but  of  systematically 
repeated  transfusions,  and  we  would  suggest  a  preliminary  or  simul- 
taneous phlebotomy  as  was  done  by  Dr.  Xeuhof  in  his  case. 

V.  Transfusions  for  Infectious  Diseases.  The  idea  of  trans- 
fusion for  infectious  disease  is  almost  as  old  as  transfusion  itself. 
Aside  from  the  control  of  hemorrhage  (in  those  cases  complicated 
by  hemorrhages),  transfusion  may  be  of  use  in  infections,  either  for 
its  general  strengthening  efl'ect  (particularly  in  protracted  cases) 
or  for  some  specific  effect  of  the  transfused  blood.  Normal  blood 
usually  has  less  specific  bactericidal  power  than  the  blood  of  the 
infected  individual,  and  for  this  reason  the  transfusion  of  normal 
blood  probably  helps  only  in  the  former  way  (general  support). 
But  the  blood  of  persons  who  have  recovered  from  an  infectious 
disease  or  who  have  been  artificially  immunized  has  specific  proper- 
ties not  only  in  the  antibodies  of  the  plasma  but  possibly  also  in 
the  cells.  For  there  is  every  reason  to  believe  that  in  those  diseases 
immunity  to  which  is  cellular  rather  than  humoral  the  blood  cells 
share  the  immune  powers  of  the  other  body  cells.  And  in  this 
regard  human  blood  offers  the  great  advantage  over  animals' 
immune  sera — that  the  blood  cells  transfused  continue  to  live  and 
functionate.  Xot  enough  attention  has  been  paid  to  this  possi- 
bility. We  have  made  a  small  beginning  in  attempting  to  immunize 
a  donor  to  the  endocarditis  coccus  (Stre])tococcus  viridans  or  mitis) 
before  transfusion;  but  unfortunately  most  of  the  transfusions 
which  we  can  report  in  infections  represent  haphazard  trials  in 
forlorn  cases.  Systematic  attempts  in  this  direction  may  be  richly 
rewarded.  Particularly  in  those  diseases  recovery  from  which 
confers  lasting  immunity,  like  ty])hoid  fever,  scarlet  fever,  and  the 
other  exanthemata,  hospitals  should  endeavor  to  secure  the  consent 
of  recovered  patients  to  return  and  act  as  donors. 

Aside  from  the  typhoid  fever  cases  (discussed  above  under  hem- 
orrhage in  typhoid  fever,  and  the  cases  of  purpura  comi)licating 
infectious  diseases  (discussed  under  Hemorrhagic  Conditions,  page 
49),  we  can  report  on  transfusions  in  10  cases  of  infection  with 
pyogenic  organisms  and  in  4  cases  of  subacute  streptococcus 
endocarditis. 

1.  Infection  with  Pyogenic  Organisms.  Of  the  10  cases,  ()  were 
due  to  the  Staphylococcus  aureus,  2  to  general  infection  by  strep- 
tococci, and  in  2  the  infecting  organisms  were  not  determined.  All 
were  in  the  most  desperate  possible  condition  at  the  time  of  trans- 
fusion, and  the  4  that  recovered  probably  owe  their  recovery  to 
the  transfusion. 

The  2  cases  in  which  the  organisms  were  not  ascertainefl  were 
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both  uterine  infections,  the  one  an  infected  abortion,  the  other 
a  case  of  multiple  infections  (so-called  pyemia)  following  a  pelvic 
abscess.    In  both  transfusion  had  no  effect. 

Of  the  6  cases  due  to  the  Staphylococcus  aureus,  4  were  cases 
of  osteomyelitis  of  the  femur;  2  of  these  recovered;  2  were  cases 
of  multiple  infections  (pyemia)  with  bone  abscesses,  and  1  of  these 
recovered.  All  6  cases  had  been  ill  for  two  months  or  more  and  were 
very  anemic  (all  but  1  had  a  hemoglobin  percentage  of  approxi- 
mately 30  per  cent.).  The  3  cases  that  died  succumbed  a  few  days 
after  transfusion,  and  indeed  were  moribund  at  the  time;  1  of  them 
died  of  acute  hemorrhage  from  an  eroded  artery.  Of  the  3  cases 
that  recovered,  all  had  been  steadily  growing  worse  before  trans- 
fusion and  promptly  commenced  to  get  well  after  it.  The  effect 
was  unmistakable,  and  leaves  no  doubt  that  in  prolonged  suppura- 
tion mere  anemia  and  exhaustion  may  be  all  that  prevent  the  over- 
coming of  infection.  In  such  cases  transfusion  of  normal  blood 
may  offer  an  almost  specific  cure. 

Of  the  2  cases  of  general  streptococcus  infection,  the  1 
which  died  was  practically  hopeless  from  the  start,  a  Ludwig's 
angina  with  multiple  abscesses,  complicating  diabetes.  The  1 
which  recovered  was  a  case  of  (apparently)  terminal  streptococcus 
blood  invasion  from  an  unknown  source,  complicating  a  remarkably 
prolonged  typhoid  fever.  (This  case  has  already  been  referred  to 
under  the  heading  of  Typhoid  Fever.)  In  this  case  also  it  was  the 
mere  exhaustion  due  to  prolonged  fever  that  allowed  the  secondary 
invader  to  enter  the  blood,  and  the  recovery  after  transfusion  was 
prompt  and  complete. 

In  prolonged  infection,  then  (due  attention  having  been  paid 
to  surgical  needs),  the  transfusion  of  normal  blood  may  be  extremely 
valuable  and  should  not  be  too  long  delayed.  In  acute  infections 
the  value  of  transfusion  should  be  determined  by  more  extensive 
studies  than  have  hitherto  been  made. 

2.  Endocarditis.  There  were  transfusions  in  4  cases  of  sub- 
acute endocarditis  due  to  the  endocarditis  coccus  (Streptococcus 
viridans,  Streptococcus  mitis),  1  case  being  in  the  bacteria-free 
stage. ^^  In  the  3  active  cases  the  transfusions  were  done  in 
the  hope  of  combating  the  anemia  and  of  helping  the  patient  fight 
the  infection.  In  the  bacteria-free  case  the  object  was  the  relief 
of  a  profound  anemia. 

In  the  first  case  two  transfusions  were  done.  At  the  time  the 
first  was  done  the  hemoglobin  was  39  per  cent.  The  hemoglobin 
was  raised  to  55  per  cent,  and  the  next  day  was  somewhat  over  60. 
The  general  condition  improved  remarkably,  but  the  tem])erature 
kept  up  as  before,  and  the  cocci  were  fouind  in  the  blood  repeatedly. 
The  hemoglobin  did  not  droj)  to  the  original  figure  for  four  months, 
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a  remarkable  result,  because  in  such  cases,  when  not  transfused, 
once  the  anemia  begins  it  becomes  progressive.  A  second  trans- 
fusion was  done,  using  a  donor  who  had  been  treated  with  a  vaccine 
made  from  the  organism  present  in  the  blood  of  the  patient.  This 
transfusion  relieved  the  anemia,  but  the  patient  died  a  short  time 
later  from  cerebral  symptoms  intcri)reted  as  being  due  to  the  rupture 
of  an  embolic  aneurysm. 

There  were  two  further  observations  made  in  this  case  that  are 
of  sufficient  importance  to  mention  here.  Bactericidal  studies  were 
made  of  the  serum  of  the  patient  and  of  the  serum  of  the  second 
donor.  They  were  both  moderately  bactericidal,  as  was  the  mixture 
of  the  two.  The  full  blood  of  each  was  also  moderately  bactericidal, 
but  the  combination  of  both  full  bloods  was  completely  bactericidal. 
This  shows  that  serum  studies  are  insufficient.  One  should  also 
study  the  plasma  and  the  full  blood  if  one  wishes  to  obtain  correct 
estimates  in  making  bactericidal  studies. 

The  other  observation  relates  to  a  severe  pain  that  the  patient 
referred  to  the  right  orbit,  and  which  disappeared  promptly  after 
the  first  transfusion.  It  did  not  return  until  the  hemoglobin  again 
was  reduced  to  the  early  low  figure.  ^Ye  were  evidently  dealing 
with  an  anemic  neuralgia.  This  observation  is,  as  far  as  we  know, 
unique. 

In  the  second  case  there  was  some  improvement  in  the  general 
condition,  but  only  for  a  few  days.  The  case  was  a  very  advanced 
one. 

The  third  case  was  the  only  case  in  our  entire  series  of  a  fatal 
accident  following  transfusion  (aside  from  the  two  agglutinative 
and  hemolytic  transfusions  discussed  elsewhere'^).  A  large  trans- 
fusion was  done  and  no  track  was  kept  of  the  hemoglobin  (it  was 
one  of  the  early  cases).  At  the  end  of  the  transfusion  the  patient 
suddenly  showed  all  the  signs  of  acute  cardiac  dilatation,  and  died 
a  few  hours  later.  Autopsy  revealed  not  only  extensive  aortic  and 
mitral  vegetations  and  an  unexpected  tuberculosis  of  the  lungs, 
but  extensive  miliary  necroses  of  the  heart  muscle.  It  has  never 
been  entirely  clear  whether  death  was  due  to  liberation  of  toxic 
substances  by  some  lytic  action  of  the  introduced  blood  on  the  cir- 
culating bacteria  or  to  mere  mechanical  dilatation  of  the  already 
damaged  heart  muscle.  The  latter  possibility,  however,  seems  far 
more  likely.  Excessive  transfusion  is  an  accident  which  can  now 
be  easily  avoided  by  the  method  of  calculation  which  we  have 
introduced'^  even  when  the  transfusion  is  a  direct  one  (artery  to 
vein).  Particularly  in  cases  of  cardiac  disease  should  the  amount 
to  be  transfused  be  carefully  calculated. 

The  fourth  case  of  endocarditis  to  be  transfused  was  a  man  who 
had  [for  some  time  been  in  the  bacteria-free  stage  of  the  disease 

"  Ottenberg  aud  Kaliski,  loc.  cit. 

»'^Libman_and  Ottenberg,  Jour.  Amer.  Med.  Assoc,  1914,  Ixx,  764. 
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and  who  was  suffering  from  anemia.  The  hemoglobin  was  20 
per  cent.,  and  the  patient  showed  moderate  general  edema  and 
marked  edema  of  the  feet  and  legs.  He  was  put  on  the  Karrel  diet 
for  a  couple  of  days  so  that  the  addition  of  the  transfused  blood 
should  not  overburden  his  heart.  The  change  in  his  condition 
after  transfusion  was  very  pronounced.  Before  the  transfusion  he 
had  no  appetite,  suffered  from  insomnia,  and  had  marked  dyspnea 
even  when  walking  on  the  level.  After  the  transfusion  his  appetite 
returned,  he  slept  well,  felt  much  stronger,  and  was  able  to  walk 
up  four  flights  of  stairs  with  only  moderate  discomfort.  His 
dyspnea  on  exertion  had  evidently  been  due  much  more  to  his 
anemia  than  to  his  valvular  disease.  He  eventually  became  anemic 
again  and  succumbed  to  his  disease. 

As  to  the  advisability  of  performing  transfusions  in  these  endo- 
carditis cases,  we  believe  that  they  are  worth  trying  so  as  to  help 
keep  the  patient  alive  for  a  longer  time,  and  so  as  to  put  the  organs 
into  better  condition  to  respond  to  any  methods  of  therapy  that 
are  tried.  We  believe  in  such  cases  it  is  advisable  to  test  the  value 
of  repeated  transfusions,  especially  because  we  now  know  that 
there  is  a  tendency  for  them  to  become  spontaneously  bacteria-free. 

VI.  Transfusions  for  Intoxications.  1.  Acute  Poisoning. 
In  severe  intoxications  transfusion  would  only  seem  to  be  indi- 
cated if  a  considerable  part  of  the  poison  is  contained  in  or  has 
acted  on  the  blood.  Among  poisons  which  act  in  this  way  are 
carbon  monoxide,  hydrocyanic  acid,  benzol,  nitrobenzol,  and  pos- 
sibly carbolic  acid.  In  such  cases,  of  course,  a  large  phlebotomy 
must  be  done  before  or  during  the  transfusion. 

In  illuminating  gas  poisoning,  transfusion  is  now  accepted  as 
the  best  treatment.  We  have  seen  1  case  of  poisoning  by  illumi- 
nating gas  combined  with  a  large  dose  of  morphin.  In  this  case 
the  patient  recovered  after  the  letting  of  a  pint  of  blood,  a  large 
transfusion,  and  artificial  respiration  for  about  three  hours  (part 
of  the  time  by  ]Meltzer's  intratracheal  insufflation). 

In  a  case  of  poisoning  by  a  large  dose  of  morphin  with  an  unknown 
but  probably  small  dose  of  prussic  acid  the  same  measures  failed 
to  save  the  patient.  Howe\er,  he  did  have  a  temporary  return  of 
consciousness  after  (although  not  immediately  after)  transfusion. 

2.  Diabetic  Coma.  Four  cases  of  diabetes  were  transfused.  The 
idea  of  trying  transfusion  for  the  relief  of  diabetic  coma  occurred 
to  Dr.  Elsberg,  and  the  first  case  was  transfused  by  him.  Tempor- 
ary improvement  of  an  imjicnding  coma  occurred,  but  three  days 
later  all  the  symptoms  returned  and  the  i)aticnt  died.  A  similar 
result  was  obtained  in  two  other  cases  of  diabetic  coma,  the  one 
complicated  by  a  carbuncle,  the  other  complicated  by  gangrene  of 
the  foot.  In  neither  of  these  cases  was  there  more  than  transient 
ed'ect  on  the  coma. 

Transfusion  was  also  j)erformed  in  a  case  of  diabetes  complicated 
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by  pernicious  anemia  in  a  young  woman.-"  Two  transfusions  were 
done  in  this  case,  each  time  with  a  marked  effect  on  the  anemia, 
but  none  on  the  glycosuria  or  the  occurrence  of  acetone  and  diacetic 
acid  in  the  urine.  The  patient  subsequently  died  of  the  pernicious 
anemia,  which  was  of  the  rapidly  progressive  type. 

Transfusion  then  had  no  effect  on  diabetic  coma  or  on  the  course 
of  a  severe  diabetes. 

VIL  Transfusions  for  Debilitated  Conditions.  Now  that 
transfusion  has  become  a  relatively  easy  and  perfectly  safe  proce- 
dure, it  can  be  applied  to  the  relief  of  anemia  from  all  sorts  of 
causes.  In  cancer  there  is  no  reason  to  expect  real  benefit  from  it 
except  in  connection  with  a  radical  operation.  A  number  of  the 
cases  described  above  under  the  heading  Transfusions  Preliminary 
to  Operation,  were  such  cases,  and  were  very  successful.  In  other 
wasting  diseases,  such  as  tuberculosis,  transfusion  may  be  indicated 
to  relieve  anemia  and  improve  the  general  resistance  of  the  patient. 

There  are  many  cases  of  simple  anemia  due  to  malnutrition  or 
to  minor  causes  or  to  no  assignable  cause.  In  some  of  these  cases 
ordinary  treatment  is  unsatisfactory  or  too  slow,  and  transfusion 
would  seem  to  be  justified.  In  2  such  cases,  the  one  anemic  from 
no  definite  cause,  the  other  as  a  result  of  repeated  small  losses  of 
blood  from  hemorrhoids,  transfusions  were  done  with  most  satis- 
factory result. 

Part  III. 

NOTES   ON  THE   GENERAL  MANAGEMENT   OF  TRANSFUSIONS. 

1.  Dangers  and  Complications  of  Transfusion.  Is  transfusion 
dangerous  to  the  patient?  The  idea  is  still  widely  prevalent  that 
it  is;  and  yet  we  believe  that  to-day  transfusion  has  become  one  of 
the  most  certain  and  safe  of  procedures.  The  three  classes  of 
accidents  that  formerly  were  feared — those  due  to  incompatible 
blood,  to  dilatation  of  the  heart,  and  to  introduction  of  air — are 
all  easily  preventable  by  taking  suitable  precautions. 

Accidents  due  to  incompatibility  of  blood,  that  is  to  say,  to  hemo- 
lysis or  agglutination  of  the  red  blood  cells  of  either  donor  or  patient 
by  the  serimi  of  the  other,  have  been  fully  discussed  in  a  previous 
article  by  Ottenberg  and  Kaliski.-^  Hemolysis  is  by  far  the  greater 
danger  and  was  found  both  clinically  and  experimentally^^  to  show 
accurate  correspondence  between  the  test-tube  phenomenon  and 
the  occurrence  in  the  body.  In  no  case  in  our  series  in  which  hemo- 
lysis or  agglutination  did  not  occur  in  the  test  tube  ivere  any  untoward 
symptoms  observed  which  could  be  attributed  to  these  phenomena. 

^  We  are  indebted  to  Dr.  Buerger  for  permission  to  use  this  case. 

21  Log.  cit. 

^-Ottenberg,  Kaliski,  and  Friedman,  Jour.  Med.  Research,  1913,  xxviii,  141. 
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There  were  3  cases  in  which  agglutination  of  the  donor's  red 
blood  cells  by  the  patient's  serum  was  observed  in  the  test  tube. 
Two  of  these  patients  died  shortly  after  transfusion,  and  in  the 
blood  smears  of  both  of  them  phagoc;y'tosis  of  red  blood  cells  by 
leukocytes  was  observed.  In  the  of  these  cases  agglutination 
was  the  only  test-tube  phenomenon,  in  the  other  hemolysis  as  well 
as  agglutination.  In  the  third  case  the  patient's  serum  was  hemo- 
lytic to  the  donor's  cells,  and  an  extensive  hemoglobinuria  occurred 
after  the  transfusion,  from  which,  nevertheless,  the  patient  recov- 
ered. There  was  a  fourth  case,  an  emergency  in  which  no  tests 
whatever  were  made  (a  brother  being  taken  as  donor),  and  in 
which  the  patient  died  with  convulsions  during  the  transfusion. 
The  patient,  however,  w^as  already  in  bad  condition  (hemorrhage 
following  nephrotomy  for  calculus),  and  it  is  not  certain  whether 
death  was  due  to  transfusion  or  not.  It  seems  probable  that  it 
was,  however,  as  the  fatal  transfusion  was  the  second  one  in  this 
case,  and  at  the  first  transfusion  much  difficulty  had  occurred  in 
finding  a  donor  because  the  patient's  serum  was  powerfully  hemo- 
lytic to  the  blood  cells  of  most  of  the  donors  examined. 

The  instances  in  which  the  donor's  serum  is  agglutinative  toward 
the  patient's  cells  have  been  shown  by  one  of  us-^  to  be  theoretically 
far  less  dangerous;  and,  in  fact,  we  have  seen  five  transfusions  of 
this  kind  in  none  of  which  were  there  any  untoward  symptoms  or 
any  phagocytosis  in  the  circulating  blood.  We  have  been  able 
to  avoid  transfusions  in  which  the  donor's  serum  was  hemolytic  to 
the  patient's  cells.  In  the  great  majority  of  cases  it  is  possible  by 
examining  five  or  six  different  people  to  find  one  whose  blood  is 
entirely  compatible  with  the  patient's.  Twice  in  our  experience 
transfusion  has  been  given  up  because  the  patient's  serum  was 
found  to  be  powerfully  hemolytic  to  the  cells  of  every  donor 
examined.  In  one  of  these  instances,  however,  only  a  few  donors 
were  examined,  and  it  is  likely  that  if  a  large  number  could  have 
been  examined  a  suitable  donor  could  have  been  found. 

We  feel  absolute  confidence,  then,  that  if  the  tests  have  been 
carefully  done  nothing  whatever  need  be  feared  from  this  source. 
It  is  needless  to  say  that  these  tests  require  expert  work  and  a  well- 
equipped  laboratory.  They  take  about  three  hours  to  perform, 
and  should  never  be  omitted  except  in  the  most  urgent  cases. 

The  danger  due  to  dilatation  of  the  heart  depends  not  only  on 
the  condition  of  the  patient's  circulation  but  on  the  amount  of 
blood  transfused  and  the  rate  at  which  it  is  delivered.  When  the 
patient's  heart  is  known  to  be  embarrassed,  transfusion  should  be 
interrupted  every  few  minutes.  The  amount  of  blood  to  be  trans- 
fused should  be  decided  on  before  each  transfusion  according  to 
the  principles  we  will  discuss  below.    In  can  be  controlled  during 

"  Ottenberg,  Jour.  Exper.  Med.,  1911,  xiii,  425. 
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a  syringe  transfusion  by  direct  measurement  and  during  a  direct 
transfusion  by  the  method  of  calculation  which  we  have  introduced. 

We  have  twice  seen  hypertransfusions.  The  first  case  was  the 
rapidly  fatal  case  described  above  under  the  heading  of  Endocar- 
ditis. The  second  case  was  a  case  of  pernicious  anemia  in  which  a 
large  transfusion  was  performed,  the  hemoglobin  being  raised  from 
15  to  52  per  cent.  During  the  transfusion  the  patient  developed 
all  the  signs  of  a  pulmonary  edema  with  nausea  and  vomiting.  On 
the  day  following  there  was  generalized  edema  with  continued 
pulmonary  edema  and  hematvwia.  On  the  third  day  the  patient 
developed  jaundice.  She  gradually  recovered  from  these  urgent 
symptoms,  but  the  rapid  blood  destruction  which  had  been  going 
on  continued,  and  she  died  three  weeks  later. 

Slight  jaundice  occurred  in  2  other  cases.  The  one  was  probably 
an  instance  of  Banti's  disease  (one  of  our  early  cases;  incomplete 
records  were  kept  of  the  case,  so  that  it  was  not  included  in  the 
tabulation  of  the  present  series).  We  believe  that  the  jaundice  was 
probably  due  to  the  same  cause  (excessive  transfusion)  possibly 
accentuated  by  the  special  hemolytic  tendency  of  the  disease  itself. 
In  the  other  case  in  which  a  slight  jaundice  followed  transfusion 
the  patient  was  suffering  with  a  carcinoma  of  the  stomach  with 
numerous  metastases. 

Hematuria  also  occurred  in  1  other  case.  It  was  a  case  of 
nephritis  with  uremia  and  anasarca.  This  case  was  not  discussed 
above  under  the  subject  Indications  for  Transfusions.  A  phle- 
botomy of  400  cubic  centimeters  was  followed  by  a  very  large 
vein-to-vein  transfusion.  It  was  impossible  to  follow  the  amount 
of  blood  being  transfused  by  the  calculation  method  because 
the  patient's  and  donor's  hemoglobin  were  practically  the  same  at 
the  start.  Transient  hematuria  occurred  which  may  have  been 
due  to  excessive  transfusion,  but  more  likely  to  a  special  permea- 
bility of  the  kidneys  from  nephritis,  since  red  cells  were  found  in 
the  urine  also  at  other  times  independent  of  the  transfusion. 

Aside  from  these  unfavorable  reactions  due  to  incompatible 
blood  or  to  hypertransfusion,  a  more  or  less  marked  febrile  reaction 
occurred  in  about  10  per  cent,  of  all  our  cases,  and  skin  eruptions, 
usually  urticarial  in  character,  occasionally  a  few  petechiae,  appeared 
in  another  10  per  cent.  In  no  instance  were  these  symptoms 
serious,  and  in  every  case  they  cleared  up  within  three  days. 

2.  The  Donor.  The  securing  of  donors  always  offers  a  certain 
amount  of  difficulty  on  account  of  the  necessity  of  examining  a 
number  of  men  in  order  to  be  certain  to  find  someone  whose  blood 
is  compatible  with  that  of  the  patient.  We  have  generally  inserted 
an  advertisement  in  the  newspapers.  Occasionally  relatives  of  the 
patient  have  been  used,  but,  as  has  been  shown  elsewhere,-^  it  is 

"  Ottenberg  and  Kaliski,  loc.  cit. 
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quite  as  necessary  to  make  the  blood  tests  of  relatives  as  of  strangers. 
In  New  York  there  is  never  any  lack  of  response  to  advertisements, 
and  we  make  a  practice  of  keeping  a  reserve  list  of  men  who  have 
answered  such  advertisements  and  who  can  be  reached  by  tele- 
phone or  otherwise,  for  use  in  emergency  transfusions.  The  appli- 
cants never  object  to  the  taking  of  about  5  c.c.  of  blood  for  hemolysis 
tests  and  Wassermann  reaction.  Sometimes  a  small  stipend  is 
given  to  them  for  allowing  this  to  be  done. 

It  is  important  to  know  what  to  tell  donors  and  what  can  be 
promised  them.  They  can  freely  be  promised  absolute  safety  and 
a  minimum  of  pain.  ^Yhen  a  syringe  transfusion  is  to  be  done 
they  are  able  to  go  to  work  again  the  next  day.  When  a  direct 
transfusion  is  done  the  wound  hampers  work  for  a  week  or  two  and 
in  these  cases  the  amount  of  money  paid  the  donors  is  usually 
larger.  We  have  only  once  known  the  donor  to  have  any  subse- 
quent trouble  from  transfusion.  This  was  due  to  an  infection  of 
the  wound,  caused  by  his  own  carelessness.  In  the  great  majority 
of  instances  the  recovery  of  the  lost  blood  by  the  donor  after  trans- 
fusion is  surprisingly  rapid,  and  several  donors  have  been  in  perfect 
health  and  have  been  used  again  for  transfusion  a  month  or  six 
weeks  after  the  first  transfusion.  It  is  wise  in  every  instance  to  have 
the  donor  before  the  transfusion  sign  a  legal  form,  relieving  the  patient 
and  the  surgeon  from  further  liability,  and  stating  the  amourd  of  money 
that  he  is  to  receive. 

Aside  from  the  blood  test  a  physical  examination  should  be 
made  to  rule  out  infectious  disease  (especially  tuberculosis  and 
syphilis)  or  any  cardiac  condition  which  would  contra-indicate  the 
use  of  a  particular  donor.  The  physical  build  and  temperament 
of  donors  are  to  be  taken  into  consideration.  Large  men  (weighing 
one  hundred  and  sixty-five  pounds  or  over)  are  to  be  preferred,  as 
more  blood  can  be  taken  from  them  with  safety.  Very  fat  men 
are  not  desirable,  because  in  proportion  to  their  weight  their  blood 
volume  is  less.  ^Nlen  of  nervous  or  timid  temperament  should  not 
be  taken,  as  their  actions  are  likely  to  interfere  with  the  success  of 
the  transfusion.  For  syringe  transfusions  the  character  of  the 
superficial  veins  is  important. 

The  watching  of  the  donor  during  transfusion  is  more  important 
in  direct  than  in  syringe  transfusions.  The  donor  should  be  given 
fluids,  such  as  soup  and  hot  coffee,  but  whisky  should  be  avoided, 
as  it  frequently  causes  vomiting  and  does  not  seem  to  do  any  good. 
The  actions  of  different  men  during  the  loss  of  blood  is  exceedingly 
variable,  and  for  this  reason  the  observation  of  the  donor  is  not  a 
very  reliable  guide  in  transfusion.  The  pulse  more  frequently 
becomes  slow  than  rapid.  Toward  tlie  end  of  the  transfusion  it 
usually  becomes  soft,  sometimes  dicrotic.  If  the  pulse  rate  becomes 
less  than  sixty  it  is  best  to  stop  the  transfusion.  Often  the  ai)pear- 
ance  of  the  patient  is  unchanged  until  a  sudden  collapse  occurs. 


OTTENBERG,    LIBMAX:    BLOOD   TRANSFUSION  ()5 

Sometimes  repeated  yawning  occurs  toward  the  end  of  the  trans- 
fusion, as  an  indication  that  enough  blood  has  been  taken.  The 
first  signs  of  collapse  are  sweating  and  pallor,  and  when  these  occur 
a  real  collapse  almost  invariably  follows,  with  thready  or  impercep- 
tible pulse,  semiconsciousness,  and  vomiting.  Recovery  usually 
takes  place  without  any  special  stimulation.  ^Ye  have  only  once 
seen  a  severe  collapse  that  required  active  steps  to  be  taken.  This 
was  a  transfusion  in  a  case  of  shock  due  to  typhoid  perforation  in 
which  an  unusually  large  transfusion  was  done,  and  on  account  of 
the  patient's  desperate  condition  little  attention  could  be  paid  to 
the  donor.  However,  with  stimulation  the  donor  recovered  in  about 
a  half-hour  and  had  no  further  trouble.  In  a  number  of  instances 
large  amounts  of  blood  (three  pounds  or  more)  are  known  by  actual 
weighings  to  have  been  transfused  without  causing  serious  trouble.-^ 

If  sufficiently  long  periods  are  allowed  for  the  hemoglobin  per- 
centage to  reach  the  normal  again  the  same  donor  can  be  used  for 
repeated  transfusions,  and  there  are  certain  advantages  in  doing 
this. 

3.  The  Technic  of  Transfusioii.  What  is  the  best  method  of 
performing  transfusion?  This  is  not  the  proper  place  to  enter  into 
an  extended  discussion  of  Ciuestions  of  technic,  but  since  the 
technic  often  plays  a  very  important  part  in  determining  whether 
a  transfusion  should  be  done  or  not  we  will  briefly  consider  the 
advantages  of  the  several  methods.  The  syringe  method,  as  prac- 
tised by  Lindeman,  possesses  great  advantages  over  other  methods. 
It  involves  no  trauma  and  very  little  pain,  and  thus  does  not  add 
the  shock  of  a  surgical  procedure  to  the  burden  of  an  already  sick 
patient.  The  exact  amount  transfused  is  always  known.  Not 
the  least  advantage  is  that  syringe  transfusions  can  be  done  repeat- 
edly on  the  same  patient  as  often  as  desired.  This  opens  all  sorts 
of  new  possibilities  in  transfusion  therapy.  To  some  it  will  appear 
to  be  a  disadvantage  that  the  syringe  method  requires  a  more 
expensive  apparatus.  This,  however,  is  no  real  obstacle.  The 
aspiration  of  blood  from  the  donor  should  not  be  left  to  an  untrained 
assistant,  as  this  part  of  the  procedure  is  quite  as  difficultasthe 
injection  into  the  patient. 

The  disadvantage  of  the  direct  transfusion. is  that  it  is  a  cutting 
operation  and  destroys  a  vein  of  the  patient,  so  that  only  a  limited 
number  of  repeated  transfusions  can  be  done.  When  the  patient 
does  not  have  a  low  percentage  of  hemoglobin  at  the  start  of  the 
transfusion  it  also  has  the  disadvantage  that  one  cannot  estimate 
how  much  blood  is  being  transfused.  We  believe  that  those  under- 
taking to  do  transfusions  should  be  skilled  not  only  in  the  use  of 
the  syringe  method,  but  also  in  the  direct  method  conducted  by 
means  of  the  Elsberg  cannula  or  Carrel  suture.  It  may  be  neces- 
sary at  times  to  use  one  of  the  latter  methods. 

"  Libraan  and  Ottenbcrg,  loc.  cit. 
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We  have  had  no  experience  in  the  use  of  anticoagulants,  such  as 
hirudin  and  sodium  citrate.  In  hemorrhagic  diseases,  which  con- 
stitute so  important  a  part  of  the  indications  for  transfusion,  such 
anticoagulants  would  seem  to  be  contra-indicated.  Dr.  Richard 
Lewisohn  (personal  communication)  has  made  studies  of  the  value 
of  hirudin  added  to  the  blood  to  be  transfused  and  finds  it  to  be  not 
harmless.^^  There  are  reports  that  sodium  citrate  can  be  used  with- 
out danger.  The  method  of  defibrination  is  open  to  the  same 
objection  in  hemorrhagic  conditions  as  the  use  of  anticoagulants — 
namely,  that  it  removes  fibrinogen  and  blood  platelets.  ^Moreover, 
it  is  impossible  to  defibrinate  blood  without  mechanically  injuring 
the  red  blood  cells  to  a  certain  degree,  and  there  is  a  possibility  that 
if  a  large  amount  of  defibrinated  blood  is  transfused  the  anti- 
thrombin  of  the  patient's  blood  will  not  be  sufficient  to  neutralize 
the  action  of  the  thrombin  in  the  defibrinated  blood  and  that  intra- 
vascular clotting  will  occur. 

In  the  great  majority  of  the  transfusions  reported  in  the  present 
paper  the  direct  method — artery-to-vein  or  vein-to-vein — was  used. 
In  about  twenty  of  the  later  transfusions  the  syringe  methodwasused. 

4.  Amount  of  Blood  to  be   Transfused.     The  quantity  of  blood 
to  be  transferred  should  always  be  determined  beforehand  by  con- 
sideration of  the  following  data: 
(a)  The  weight  of  the  donor. 
(6)  The  weight  of  the  patient. 

(c)  The  condition  of  the  patient. 

(d)  The  nature  of  the  disease. 

The  first  two  factors  have  been  discussed  by  us  in  a  previous 
paper.^^  The  third  has  been  considered  above  under  Dangers  in 
Transfusion.  As  far  as  the  nature  of  the  disease  influences  trans- 
fusion the  following  conditions  may  be  considered: 

1.  Hemorrhage.  In  hemorrhage  an  eft'ort  should  be  made  so 
far  as  possible  to  replace  the  lost  blood.  Experience,  however, 
shows  that  collapse  can  be  overcome  and  the  patient  brought  into 
a  condition  of  safety  by  a  smaller  amount  than  has  been  lost. 

2.  Hemorrhagic  Diseases.  In  hemorrhagic  disease  a  relatively 
small  transfusion  (500  c.c.  for  an  adult)  is  usually  enough  unless 
the  amount  of  blood  already  lost  has  been  very  large.  In  hemor- 
rhages due  to  cholemia  we  believe  that  a  large  transfusion  with  per- 
haps a  preliminary  phlebotomy  is  indicated  (sec  Cholemia). 

3.  Anemias.  When  it  seems  desirable  to  raise  the  hemoglobin 
to  a  given  point  it  is  important  to  remember  that  there  is  generally 
a  rise  of  the  hemoglobin  within  twenty-four  hours  to  a  percentage 
somewhat  higher  than  that  at  the  end  of  the  transfusion.  We 
have  observed  this  in  the  majority  of  our  cases  in  which  there  was 

"  Dr.  Lewisohn  l)(>licv('s  th.it  various  preparations  of  liiiudin  vary  in  toxicity. 
''  IvJbnian  and  Ottcnberg,  loc.  cit. 


OTTENBERG,   LIBMAN:   BLOOD  TRANSFUSION  07 

no  hemorrhage  after  the  transfusion.  Generally  the  rise  is  about 
5  per  cent.,  but  sometimes  it  is  as  high  as  10  per  cent.  It  is  pre- 
sumably due  to  a  concentration  of  the  blood.  In  pernicious  anemia 
a  moderate-sized  transfusion  (500  c.c.  to  1000  c.c.)  is  probably 
sufficient. 

4.  Poisoning.  In  the  various  forms  of  poisoning,  especially  in 
gas  poisoning,  a  large  phlebotomy  followed  by  a  very  large  trans- 
fusion would  seem  to  be  indicated. 

5.  Repetition  of  Transfusion.  As  suggested  above,  there  are 
probably  many  conditions  in  which  repeated  transfusions  will 
accomplish  a  great  deal  more  than  a  single  large  transfusion,  or 
in  which  the  repetition  of  transfusions  may  become  necessary  at 
later  stages  of  the  disease.  Some  such  conditions  are  pernicious 
anemia,  hemophilia,  and  infections,  whether  local  or  general.  There 
is  no  danger  in  repeated  transfusions  provided  the  tests  for  hemo- 
lysis and  agglutination  are  carefully  done.  The  likelihood  of  hemo- 
lysis occurring  is  distinctly-  greater  in  the  second  and  third  than  in 
the  first  transfusions,  due  to  the  development  of  immune  hemolysins. 
We  have  found  this  experimentally,^^  and  several  of  the  cases  of 
fatal  hemolysis  after  transfusion  reported  in  the  literature  are 
instances  of  second  transfusions.  In  21  of  our  cases  there  were 
two  transfusions,  and  in  3  of  them  three  transfusions,  without 
any  special  ill  effects. 

Addendum.  Unger^  has  eliminated  the  difficulties  experienced 
in  the  Lindeman  method  by  the  use  of  a  simple  apparatus.  Up 
to  the  present  time  his  apparatus  has  been  used  in  twenty  cases. 
Transfusions  can  be  performed  very  rapidly,  60  c.c.  on  an  average 
being  transferred  per  minute.  Chills,  rises  of  temperature,  vomiting 
and  other  symptoms  that  are  occasionally  seen  after  transfusions, 
seem  to  be  less  frequent  when  this  method  is  used  than  when 
either  the  Lindeman  or  citrate  methods  are  used.  We  can  regard 
Unger's  method  as  at  present  the  best  for  direct  transfusion. 

Hustin,^"  of  Brussels,  in  May,  1914,  published  animal  experiments 
in  which  citrate  of  soda  was  used  and  citrate  of  soda  mixed  with 
glucose.  He  stated  that  he  had  successfully  used  in  one  human 
case  a  mixture  of  blood  and  saline  solution  containing  citrate  of 
soda  and  glucose.  He  diluted  the  blood  with  an  equal  amount  of 
saline  solution  because  he  feared  that  the  0.2  per  cent,  strength 
citrate  which  he  was  using  in  the  blood  might  be  dangerous  if  the 
blood  was  not  diluted.  This  method  would  limit  the  size  of  trans- 
fusions and  apart  from  that  more  recent  studies  have  shown  that 
such  dilutions  and  the  use  of  glucose  are  not  necessary.  At  a 
meeting  at  the  New  York  Academy  of  Medicine  at  which  the  present 

^  Ottenberg,  Kaliski,  and  Friedman,  loc.  cit. 
29  Jour.  Am.  Med.  Assn.,  1915,  Ixiv,  582. 

^0  Ann.  et  Bull,  de  la  Soc.  Royale  de  Sci.  Mkd.  et  Nat.  de  BnixoUcs,  1914,  No.  4. 
p.  104. 
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^Titers  communicated  some  of  their  studies,  Weil  stated  that  he 
had  successfully  done  transfusions  in  human  beings  using  a  1  per 
cent,  strength  of  citrate  of  soda  and  transferring  amounts  of  blood 
up  to  250  c.c.  The  coagulation  time  of  the  blood  of  the  patients 
was  not  prolonged,  in  fact  shortened.^^  Lewisohn^^  j^^s  reported 
the  successful  use  of  citrated  blood  in  large  amounts  using  only  0.2 
per  cent,  of  the  salt.  He  feared  that  the  percentage  of  citrate  used 
by  Weil  would  be  toxic  when  large  amounts  of  blood  were  trans- 
fused. 

Weil  believes  that  the  great  value  of  the  citrate  method  lies 
in  the  fact  that  the  blood  may  be  kept  on  ice  for  a  number  of  days 
and  repeated  injections  of  small  amounts  used.  He  has  done  200 
transfusions  in  46  cases.^^  He  usually  injected  300  to  350  c.c.  of 
blood,  but  in  one  case  he  used  1400  c.c.  The  strength  of  sodium 
citrate  was  1  per  cent.,  occasionally  0.3  per  cent.  The  blood  was 
used  as  late  as  six  days  after  it  was  obtained,  but  usually  within 
three  days.  The  reactions  after  transfusion  were  unimportant. 
There  was  occasionally  chilliness  and  headache.  In  six  cases  the 
temperature  rose  to  102°  F.  and  m  four  cases,  above  102°  F.  Poly- 
uria occurred  frequently.  The  patients  seemed  to  hold  the  blood 
well.  The  coagulation  time  was  frequently  cut  in  half  very  shortly 
after  the  transfusion,  but  returned  to  the  original  time  within 
twenty-four  hours.^^ 

Lewisohn  has  transferred  25  cases;  the  highest  amount  given 
at  one  time  was  900  c.c,  but  in  one  case  1600  c.c.  were  transfused 
within  twenty-four  hours.  There  was  a  diuresis  in  most  cases 
which  stopped  within  twenty-four  hours.  Some  patients  suffered 
from  headache,  and  some  perspired  profusely.  He  has  confirmed 
all  of  Weil's  observations  concerning  coagulation  time.  It  is  im- 
portant that  he  has  found  that  the  solution  can  be  sterilized  without 
losing  any  of  its  value.  In  three  of  his  cases  a  chill  resulted  and  in 
five  there  was  marked  temperature  reaction.  The  chills  occurred 
less  frequently,  however,  than  they  occurred  in  Lindeman's  series. 

We  have  seen  all  these  newer  procedures  used  and  believe  that  the 
method  of  Unger  and  the  citrate  method  are  at  present  the  methods 
of  choice.  For  large  transfusions  many  will  prefer  the  Unger  method. 
The  citrate  method  has  distinct  advantages  when  one  wishes  to  make 
repeated  injections  of  blood.  Apart  from  its  great  simplicity  it 
will  be  of  particular  value  when  patients  live  at  a  distance  or 
when  it  is  desirable  that  the  patient  docs  not  realize  that  an  im- 

"  Weil,  Med.  Ree.,  New  York,  January  23,  1915,  Ixx.wii,  104;  see  also  Jour. 
Amer.  Med.  Assn.,  Januarj'  30,  1915,  Ixiv,  425. 

«  Med.  Rec,  New  York,  January  23,  1915,  Ixxxvii,  141. 

"  These  facts  were  presented  by  Dr.  Weil  in  a  communication  made  to  the  Ameri- 
can Society  for  the  Advancement  of  Clinical  Investigation,  May  10,  1915. 

'*  Dr.  Lewisohn's  publication  will  appear  shortly  in  the  Journal  of  Surgery,  Gyne- 
cology and  Obstetrics.  We  are  indebted  to  both  Dr.  Weil  and  Dr.  Lewisohn  for 
giving:  us  those  facts  in  advance  of  their  publications. 
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portant  procedure  has  become  necessary.  If  future  studies  demon- 
strate that  citrated  blood  acts  as  well  in  pernicious  anemia  as 
uncitrated  blood  and  if  no  disadvantages  are  found  from  its  repeated 
use  in  cases  of  hemorrhagic  disease,  this  method  will  prove  the 
most  widely  applicable. 


GASTRIC  GLANDS  IN  MECKEL'S  DIVERTICULUM.' 
By  G.  R.  Callender,  M.D. 

FIKST    LIEUTENANT,    MEDICAL    CORPS,    UNITED    STATE?    ARMY. 

Some  time  ago  the  writer  performed  an  autopsy  on  a  child  aged 
nineteen  months,  who  had  died  as  a  result  of  intestinal  hemorrhage. 
There  was  a  history  of  one  previous  attack  from  which  it  recovered, 
but  had  alwavs  been  rather  weak  and  ill  nourished. 
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Fig.  I. — Low-power  picture  showing,  from  left  to  right,  gastric  type  glands, 
villus  of  ileum,  ulcer,  and  ileal  mucosa.  The  artery  at  the  right  is  a  section  of  the 
vessel  that  ruptured. 

At  autopsy  the  skin  and  mucous  membranes  were  pale,  as  were 
all  the  internal  viscera.  With  the  exception  of  the  intestine  the 
latter  showed  nothing  remarkable. 

Intestine.  About  75  cm.  from  the  cecum  on  the  border  of 
the  ileum  opposite  its  mesenteric  attachment  was  a  diverticulum, 
2  cm.  in  length  and  2.5  cm.  in  diameter,  attached  to  the  posterior 
wall  of  the  cecum  at  its  apex  by  a  fibrous  band  0.4  cm.  in  width. 
On  section  there  appears  a  punched-out,  regular  ulcer,  0.5  cm.  in 

'  Published  with  the  permission  of  the  Surgeon-General,  L'nited  States  Army. 
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diameter,  in  the  ileum  at  the  border  of  the  diverticulmn.  In  the 
margin  of  this  ulcer  is  a  small  vessel,  the  lumen  of  which  is  plugged 
with  pinkish  clot. 

The  walls  of  the  diverticulum  are  from  0.4  to  0.6  cm.  in  thickness, 
and  the  mucosa  resembles  that  of  the  fundus  of  the  stomach. 
There  was  no  macroscopic  blood  in  the  intestine.  Death  did  not 
occur  until  thirty-six  hours  after  the  hemorrhage,  and  the  move- 
ments had  ceased  to  contain  blood  for  twelve  hours. 

^Microscopic  examination  shows  an  ulcer  extending  through  the 
mucosa.  The  base  of  the  ulcer  is  made  up  of  a  dense  layer  of 
fibrous  connective  tissue  infiltrated  with  polymorphonuclear  leuko- 
C}i,es  and  lymphoid  cells.     Section  taken  through  the  blood-vessel 
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-Intcrniediate  power,  showing  junction  of  mucosa  of  gastric  type  with  that 
of  the  ileum. 


shows  it  to  be  a  small  artery  filled  with  a  relatively  acellular, 
fibrinous  thrombus.  A  section  through  the  ulcer,  and  extending 
into  the  diverticulum,  shows  from  the  border  of  the  ulcer,  first  a 
layer  of  ileal  glands,  then  with  a  rather  sharp  demarcation,  superficial 
glands  iiaving  no  goblet  cells  but  epithelium  of  high  columnar  type 
with  clear  peripheral  cytoplasm.  This  epithelium  extends  to  the 
bases  of  crypts  into  which  simple  tubular  glands  empty  by  narrow 
mouths.  These  latter  glands  form  a  thick  layer  extending  to  the 
musculosa,  and  are  lined  by  two  types  of  cells,  as  in  the  fundal 
glands  of  the  stomach.  The  chief,  centr.al,  or  adelomorphous  cells 
are  of  low  columnar  or  pyramidal  shape,  stain  rather  faintly  with 
eosin,  and  contain  relatively  few  granules.     The  parietal,   acid, 
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oxyntic,  or  delomorphous  cells,  largely  at  the  peripheries  of  the 
ghinds  on  the  basement  membrane,  take  the  eosin  stain  deeply  antl 
are  filled  with  fine  granules.  The  musculosa  consists  of  two  layers, 
an  inner  circular  and  an  outer  longitudinal. 

Diagnosis.  Peptic  ulcer  of  the  ileum;  Meckel's  diverticulum, 
lined  with  mucosa  of  the  type  of  the  gastric  fundus  glands. 

Remarks.  The  usual  structure  of  Meckel's  diverticulum  is 
that  of  the  ileiun:  two  thin  layers  of  muscle  and  a  mucosa  made  up 
of  few  villi  and  crypts  of  Lieberkiihn,  with  occasional  areas  of 


Fig.  3. — High  power,  showing  (C)  chief  and  (P)  parietal  cells  of  the  tubular  glands. 
(Stain,  eosin-methylene  blue.) 

lymphoid  tissue.  They  are  found  about  80  cm.  from  the  ileocecal 
valve,  and  are  formed  by  the  incomplete  closure  of  the  vitelline  duct. 

A  search  of  the  literature  revealed  no  similar  case.  Hedinger,^  in 
1906,  reported  a  case  in  which  there  was  an  island  of  pancreatic 
tissue  intermingled  with  Brunner's  glands  at  the  apex  of  a  Meckel's 
diverticukun. 

Acknowledgement  is  due  Doctor  C.  A.  Riley,  of  Allston,  ^lassa- 
chusetts,  through  whose  courtesy  the  vM-iter  was  enabled  to  perform 
the  autopsy. 

'  Corr.-blatt.  f.  Schwiez.  Aerzte,  Basel,  1906,  xxxvi,  395. 
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GASTRO-INTESTINAL  STtJDIES,  NO.  X:  AN  ANALYSIS  OF 
ACHYLIA  GASTRICA. 

By  Martin  E.  Rehfuss,  M.D., 

PHILADELPHIA. 

(From  the  Departments  of  Physiological  Chemistry  and  the  Practice  of  Medicine 
of  the  Jefferson  Medical  College,  Philadelphia.) 

AcHYLiA  gastrica  stands  at  the  bottom  of  the  long  list  of  secretory 
disturbances  as  the  expression  of  the  total  lack  of  both  enzymes  and 
secretion.  Various  authors  have  tried  to  picture  a  characteristic 
clinical  syndrome,  but  the  fact  remains  that  the  recognition  of 
achylia  gastrica  can  only  be  made  through  a  direct  examination 
of  the  intragastric  mechanism.  This  means  that  an  examination  of 
the  gastric  contents  is  absolutely  essential,  although  some  observers 
claim  that  its  presence  can  be  recognized  by  fecal  examination. 
In  a  summary  of  the  many  contributions  to  this  subject,  it  is  evident 
that  the  time-worn  method  of  the  administration  of  the  test  meal 
and  its  removal  in  one  hour  have  been  employed.  This  means  that 
the  commonest  of  all  misdiagnosed  conditions  in  this  field  can 
scarcely  be  separated.  I  refer  to  the  spurious  achylias  which  I 
shall  discuss  in  the  latter  part  of  this  article.  The  introduction  of 
the  functional  method  opens  up  a  new  line  of  study  in  this  field. 
It  enables  us  to  follow  the  transit  of  food  through  the  entire  cycle 
of  gastric  digestion  into  the  duodenum,  and  there  we  find  a  more  or 
less  characteristic  observation  in  true  achylia,  namely,  the  passage 
of  food  into  the  intestine  which  is  similar  in  every  way  to  that  merely 
macerated  by  saliva,  for  instance,  and  not  chymified.  In  a  true 
achylia,  and  speaking  broadly  I  mean  a  complete  achylia,  there  is 
no  evidence  of  gastric  secretion  in  any  phase  of  gastric  digestion. 
Not  only  is  there  no  free  hydrochloric  acid  and  practically  no  total 
acidity,  but  pepsin  and  rennin  are  lacking.  This  is  rarely  the  case 
in  gastric  neoplasm.  Today  from  the  classical  studies  of  Pawlow  as 
well  as  many  other  observers  we  divide  the  gastric  secretion  into 
psj^hical  and  chemical  phases.  The  psychical  secretion  we  have 
been  able  to  demonstrate  with  normal  individuals.  If  this  be  true, 
therefore,  that  there  is  a  definite  psychical  secretion  initiated 
through  the  pathway  of  the  vagus,  whose  tonus  is  probably  main- 
tained by  certain  internal  secretions  (probably  parathyroids  (?)  and 
possibly  tliyroids  (?)  ),  and  a  definite  chemical  secretion  incident  to 
the  formation  and  absorption  of  substances  elaborated  in  the  course 
of  digestion,  so-called  secretagogues  and  hormones,  it  should  follow 
that  suppression  of  either  of  these  phases  should  lead  to  a  psychical 
or  chemical  achylia.  The  investigation  of  the  entire  gastric  ]>hase 
would  then  give  us  information  as  to  the  possible  failure  of  one 
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or  the  other  of  these  secretions.  A  total  absence  of  secretion 
during  the  first  hour  of  digestion  followed  by  a  perceptible  secretion 
in  the  second  would  favor  this  view-point,  namely,  that  a  psychical 
achylia  (ner^■ous)  exists,  the  reverse  a  pronounced  secretion  during 
the  psychical  phase  would  favor  the  interpretation  of  a  chemical 
achylia.  A  total  lack  of  secretion  through  both  phases  might 
indicate  a  deficiency  of  both  functions,  or  an  inactive  mucosa, 
or  possibly  the  failure  of  material  in  the  blood  from  which  the 
gastric  secretion  is  derived. 

Our  studies  have  indicated  that  in  the  majority  of  cases  a  complete 
achylia  occupying  both  phases  occurred.  We  have,  liowever, 
found  several  cases  in  which  there  was  a  manifest  achylia  for  one 
hour  or  more  followed  by  a  perceptible  secretion  in  the  second  phase, 
namely,  a  true  nervous  or  psychical  achylia.  The  reverse,  a  chem- 
ical achylia  we  have  never  encountered. 

Until  we  know  fully  the  mechanism  and  actual  formation  of  the 
gastric  juice,  the  definite  causes  producing  these  secretory  pheno- 
mena must  escape  us.  It  is  of  interest  to  note,  for  instance,  that 
after  parathyroidectomy,  Carlson  and  Keating^  were  able  to  demon- 
strate a  marked  deficiency  in  gastric  secretion  which  was  aided  and 
improved  by  calcium  salt  administration.  On  the  basis  of  this 
observation,  in  two  cases  of  pronounced  persistent  achylia  of  long 
duration,  one  of  them  over  ten  years,  we  were  able  to  demonstrate  a 
perceptible  and  distinct  return  of  secretion  during  the  first  hour  of 
digestion.  Dr.  Bergeim,  in  our  laboratories,  elaborated  an  interest- 
ing hypothesis  on  the  origin  of  gastric  hydrochloric  acid.- 

According  to  this  hypothesis  the  hydrochloric  acid  is  formed 
from  the  NaCl  of  the  blood  through  the  interaction  of  this  substance 
with  an  acid  phosphate  in  the  gastric  cells.  It  was  suggested  that 
the  acid  phosphate  was  more  probably  the  Ca  acid  phosphate  than 
acid  Xa  phosphate,  because  in  vitro  it  is  much  easier  to  decompose 
NaCl  by  the  action  of  the  Ca  salts.  This  is  due  to  the  fact  that  the 
acid  Ca  phosphate  readily  hydrolyzes  with  the  formation  of  a  basic 
Ca  phosphate  and  free  phosphoric  acid,  while  the  Na  salt  does  not 
do  this.  According  to  him  the  formation  of  such  an  acid  salt  in 
the  gastric  cells  presents  no  great  theoretical  difficulty,  as  organic 
P  compounds,  particularly  nucleic  acids,  are  found  in  all  tissues, 
and  are  associated  with  enzymes  capable  of  splitting  oft"  the  phos- 
phoric acid.  Further,  the  nucleic  acids  appear  often  to  exist  in 
combination  with  Ca.  According  to  this  view,  the  organic  P 
compound  may  be  furnished  by  the  blood.  The  findings  of  high 
acidity  and  efficient  digestion  associated  with  hyperfunction  of 
pituitary  and  thyroid  and  the  opposite  in  hypof unction,  as  well  as 
decrease  in  secretion  after  parathyroidectomy,  are  interpreted  to 

'  Keeton,  Amer.  Jour.  Physiol.,  1914,  xxxiii,  25. 

«  Proc.  Soc.  Exp.  Biol,  and  Med.,  1914,  xii,  pp.  21-22. 
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indicate  an  influence  of  these  glands  over  the  mobilization  and 
decomposition  of  the  organic  P  compound. 

This  question  is  worthy  of  extended  study  and  investigation, 
and  is  mentioned  owing  to  its  interest  and  importance  in  connection 
with  the  cases  which  we  report  here. 

Discussion  of  Cases.- — The  results  in  these  cases  are  recorded 
in  terms  of  j^  NaOH,  the  pepsin  was  tested  by  the  mett  method, 
and  in  cases  where  rennin  is  marked  absent,  undiluted  content 
failed  to  act  on  milk. 

Case  I. — Mr.  E.,  patient,  was  a  perfectly  healthy  young  farmer 
up  until  a  short  time  before  admission  into  the  hospital,  when  he 
developed  trouble  with  the  ankle-joint  and  knee-joint  on  the  left 
side;  the  patient  otherwise  was  in  perfect  health,  and  said  that  his 
stomach  in  no  way  bothered  him.  The  tube  was  passed  and 
retained,  and  specimens  removed  at  fifteen-minute  intervals.  In 
one  and  a  half  hours  after  the  administration  of  an  Ewald  meal 
the  stomach  was  found  to  be  empty  and  the  rapid  motility  character- 
istic of  that  condition  was  found  to  be  present.  Patient's  nutrition 
was  satisfactory  and  the  intestines  were  able  to  maintain,  to  a 
remarkable  degree,  their  vicarious  function. 


Time. 

Total  acidity. 

Free  acidity. 

15  minutes 

1.0 

0 

30 

1.5 

0 

45 

2.5 

0     no  enzymes 

60 

2.5 

0 

90 

3.0 

0 

These  figures  are  practically  equivalent  to  a  total  absence  of 
all  secretion,  and  the  enzymes  were  lacking.  A  study  of  the  speci- 
mens collectively  and  separately  showed  no  mucus,  no  blood,  no 
evidence  of  any  pathological  c\tology,  in  fact,  nothing  but  a  wet 
achylia  with  absolutely  no  evidence  of  inflammation.  In  this 
case  the  whole  phase  shows  achylia,  and  in  the  absence  of  any 
evidence  of  inflammation,  fermentation,  bacterial  action,  and  any 
local  or  constitutional  disturbance  incident  to  the  gastric  condition, 
I  can  only  consider  the  condition  a  glandular  one.  I'nfortunately, 
further  studies  were  impossible.  Vicarious  intestinal  function  was 
almost  complete. 

Case  II. — Mrs.  B.,  aged  fifty  years,  four  months  loss  of  appetite; 
loss  of  weight;  pain  in  the  ei)igastriuni,  and  in  fact  everything  which 
suggested  gastric  carcinoma;  no  palpable  mass;  no  vomiting.  This 
case,  which  is  of  great  interest,  was  in  the  service  of  Dr.  Solis  Cohen, 
in  the  Jcft'erson  Hospital,  and  it  was  with  his  kind  permission 
and  cooperation  that  I  was  enabled  to  study  the  case.  Owing  to  tlic 
lack  of  a])petite  and  the  ei)igastric  ])ain,  the  patient  had  refrained 
from  eating  and  lost  considerable  weight. 

Examination  revealed  a  soft,  rather  relaxed  abdomen,  in  which 
the  stomach   could   be  distinctly   outlined   by   inflation  extending 
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to  the  level  of  the  umbilicus,  absolutely  free  from  any  palpable 
masses,  and  in  which  no  tender  points  could  be  palpated;  nor  was 
there  any  splash  or  clapottage.  The  passaf;;e  of  the  fracticMial  tube 
on  the  empty  stomach  failed  to  reveal  any  ai)preciable  residuum, 
and  there  was  no  retention  or  food  rests,  and  no  hypersecre- 
tion. An  Ewald  meal  was  then  given,  and  after  the  first  few 
samples,  which  were  rather  liquid,  material  having  all  the  character- 
istics of  a  dry  achylia  was  removed.  The  material  was  removed 
at  intervals  until  the  one  and  three  quarter-hour  interval,  when  the 
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stomach  was  found  to  be  empty — a  lavage  confirmed  this  finding. 
The  results  of  this  first  examination  are  as  follows: 


Time. 

Total  acidity. 

Free  acid 

20    mins. 

1.0  . 

0 

30 

3.0 

0 

40 

2.6 

0 

1    hour 

1.0 

0 

1 J  hours 

4.0 

0 

U     " 

4.0 

0 

11    " 

low 

0 

This  was  repeated  three  days  later  with  the  same  findings. 
An  examination  of  different  portions  revealed  neither  pepsin 
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nor  rennin,  nor  was  there  mucus,  occult  blood,  or  bacteria  in  any 
of  the  specimens.  The  albumin  reaction  did  not  exceed  -gV  in  any 
phase,  and  there  were  no  cytological  findings,  no  lactic  acid  was 
found,  and  absoluteh^  no  signs  of  putrefaction.  I  was  compelled, 
on  the  strength  of  this  examination,  to  make  a  diagnosis  of  benign 
achylia,  and  shortlj^  after  Roentgen-ray  examination  revealed 
absolutely  nothing  in  the  stomach.  Examination  at  that  time 
revealed  a  small  palpable  mass  in  the  inner  aspect  of  the  cecum 
corresponding  to  the  appendix,  and  toward  this  were  peristaltic 
waves,  small  intestinal,  indicating  a  probable  obstruction  in  this 
region.  An  achylia  diet  was  instituted;  the  patient  was  given 
parathyroid  extract,  and  shortly  afterward  commenced  to  gain 
weight.  In  a  comparatively  short  times  her  appetite  had  returned. 
A  second  test  several  weeks  after  the  first  observation  revealed 
the  following  curve: 


Time. 

Total  acidity. 

Free  acid 

5    mins. 

7.0 

0 

15 

15.5 

Trace 

30 

11.0 

Trace 

45 

3.0 

0 

1    hour 

8.0 

0 

Ij  hours 

0 

Shortly  afterward  she  continued  to  improve,  and  in  the  interval 
gained  seven  pounds,  was  free  from  pain,  and  eating  liberally. 
Her  subsequent  history  was  not  so  satisfactory-;  shortly  afterward 
she  sufl'ered  from  grippe  and  was  readmitted  into  the  hospital  in 
very  bad  shape;  marked  headache;  severe  pain  in  the  back;  lassitude; 
and  a  mass  in  the  right  side;  23,000  leukocytes;  probable  carcinoma 
of  cecum,  with  infection  and  abscess  formation.  Her  condition  was 
so  poor  as  to  prohibit  intervention,  and  she  died,  without  permis- 
sion from  the  family  for  an  autopsy.  Of  one  thing  I  am  certain, 
that  in  this  case  the  gastric  sumptoms  were  not  due  to  carcinoma 
ventriculi.  The  mass  in  the  right  side  was  small  and  insignificant, 
and  was  probably  an  early  carcinoma  of  the  cecum.  In  this  case 
all  the  improvement,  as  shown  in  two  examinations,  was  on  the 
psychical  side  of  the  curve — no  improvement  was  noticeable  later 
in  the  curve — and  the  case  is  of  interest  as  registering  a  distinct 
improvement  under  parathyroid. 

Case  III. — The  following  case  was  a  very  intelligent  gentleman, 
M.  P.,  referred  to  me  by  Dr.  Nylin.  To  all  intents  and  purposes 
he  was  perfectly  healthy,  and  tliere  were  no  gastric  sym])toms 
whatsoever.  He  coin])laiiied  only  of  looseness  of  the  bowels,  from 
which  he  had  suffered  for  many  years;  it  was  scarcely  looseness, 
rather  than  an  undue  frequency  of  the  bowels.  Careful  examination 
showed  high  bl()0(l-])r(>ssurc  100,  accentuated  aortic,  very  early 
signs  of  interstitial  changes  in  the  kidneys,  some  gouty  tendency. 
Examination  of  the  nu)\'ement  showed  a  malassimilation  of  car- 
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bohydrates  and  connective  tissue  in  small  amounts.     His  curve  was 
as  follows : 


imc. 

Total  acidity. 

Free  acid. 

Pepsin. 

Heiuiiii 

15    mins. 

3.1 

0 

0 

0 

30 

3.1 

0 

0 

0 

45 

3.0 

0 

0 

0 

1    hour 

6.0 

0 

0 

+ 

1 1  hours 

4.0 

0 

+  trace 

+  -\- 

U     '• 

23.0 

Trace 

0.5= 

+  + 

U      " 

31,0 

Trace 

This  case  is  extremely  instructive.  It  shows  according  to  the 
ordinary  technique,  an  achylia,  but  by  the  fractional  method  it 
shows  a  total  psychic  achylia,  distinct  evidence  of  a  chemical 
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secretion  during  the  second  phase.  This  has  been  endureil  for 
years,  and  yet  there  was  absolutely  no  evidence  of  any  irritation  on 
the  part  of  the  stomach,  no  bacteria,  mucus,  or  blood — simply 
a  dry  achylia,  from  which  juice  was  filtered,  with  difficulty  in  the 
first  phase  and  distinctly  more  abundant  in  the  second  phase. 
Furthermore,  evidence  of  both  pepsin  and  rennin  were  found 
throughout  later  phases. 

Case  IV. — Mr.  K.  was  referred  by  Dr.  Beardsley  and  Dr.  Tracey, 
Beverly,  New  Jersey.  This  case  was  one  of  uiuisual  interest, 
inasmuch  as  it  presents  the  many  phases  and  causes  which  might  be 
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operative  in  causing  an  organic  achylia  and  in  which  a  bad  prognosis 
Avas  fortunately  incorrect.  Mr.  K.,  aged  forty-seven  years,  hard 
worker,  and  exposed  to  considerable  nervous  tension,  has  been 
suffering  for  many  years  from  an  obscure  gastric  condition.  Ten 
years  ago,  when  seen  by  Dr.  Musser,  he  was  found  to  have  an  achylia 
with  gastric  catarrh  and  dilatation.  At  the  time  when  I  first  saw 
him  his  condition  was  deplorable,  his  appearance  a  grayish  green, 
and  markedly  anemic.  He  complained  of  bringing  up  a  small 
amount  of  yellowish  mucus  every  morning.  His  condition  to  the 
attending  physicians  suggested  a  pernicious  anemia,  and  I  must 
confess  that  it  seemed  that  such  a  course  was  likely,  although  a 
complete  blood  picture  and  certain  signs  were  atypical.  Wasser- 
mann  was  negative,  and  before  I  made  a  gastric  study,  another 
physician  had  made  an  examination,  found  a  great  deal  of  pus  and 
mucus  in  the  stomach,  and  a  complete  achylia  according  to  the 
ordinary  methods.  The  empty  stomach  revealed  little  retention, 
but  a  great  deal  of  mucus,  and  the  fractional  examination  after 
the  administration  of  the  Ewald  meal  showed  the  following: 


Time. 

Total  acidity. 

Free  acid. 

Mett  pepsin. 

Rennin 

5    mins. 

1.0 

0 

0 

0 

15 

1.0 

0 

0 

30 

1.5 

0 

0 

45 

1.5 

0 

0 

0 

1    hour 

4.0 

0 

0 

1  i  hours 

4.0 

0 

0 

U      " 

5.0 

0 

0 

0 

Total  achylia  in  every  phase,  an  enormous  amount  of  mucus, 
pus  which  had  been  clearly  swallowed,  many  bacteria,  some  swal- 
lowed and  others  intimately  mixed  with  the  contents;  no  enzymes; 
absolutely  no  response,  and  tinged  throughout  in  each  case  with 
blood.  Neoplasm  ruled  out,  owing  to  the  duration,  the  relatively 
low  loss  in  weight,  absence  of  mass,  and  of  any  Roentgen-ray 
findings  and  the  diagnosis  of  achlorhydria  hemorrhagica  gastrica 
secondary  to  ingestion  of  infected  mucus  from  probable  bronchi- 
ectosis  in  lung.  To  make  a  long  story  short,  diet  was  immediately 
regulated,  lavage  and  the  direct  local  application  of  silver  was 
carried  out,  iron  and  arsenic  given  hypodermically,  and  i)arathyroid 
given,  gr.  r\,,  t.i.d.,  for  three  days  at  intervals.  After  three  months 
he  had  gained  twelve  pounds  in  weight,  his  blood  had  gone  up  to 
4,200,000,  his  hemoglobin  over  80  per  cent.,  his  appetite  had  com- 
pletely returned,  but  the  important  thing  was  the  gastric  analysis, 
after  an  achylia  of  ten  years'  duration,  in  which  we  all  felt  justified 
in  believing  there  was  an  atrophic  gastritis: 


Time. 

Total  acidity. 

Free  acid. 

15    mins. 

6.0 

0 

30        " 

0 

45 

15.0 

0 

I     hour 

35.5 

Trace                Pcp.siii  presont 

1  §  hours 

66.0 

Strong  trace          Free  acidity. 
Rennin — not  tested. 
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Still  some  mucus,  but  infinitely  less  than  on  former  occasions, 
and  a  few  bacteria  which  have  been  gradually  stamped  out.  I  am 
not  prepared  to  believe  that  the  pa^ath^Toid  is  entirely  responsible 
for  this  change.  In  fact,  the  hypodermic  administration  of  hema- 
tinics  may  have  wrought  a  change;  furthermore,  I  acted  on  the 
principle  that  nutrition  was  the  important  thing  in  his  case,  increased 
assimilation  being  followed  by  marked  improvement.  Among 
the  interesting  points  in  this  case  was  the  return  in  the  salivary 
secretion  to  which  the  patient  himself  called  attention ;  furthermore, 
the  tongue,  which  was  glossy  and  rather  pale  at  first,  became 
bright  red,  with  papilla  distinct.  The  bowels,  which  were  markedly 
constipated,  phenomena  of  mucus  colitis  being  frequent,  were  once 
more  regulated,  although  it  must  be  confessed  a  small  amount  of 
magnesia  was  and  is  being  used.  It  is  my  belief  that  parathyroid 
is  in  part  responsible  for  the  return  of  the  secretion,  inasmuch  as 
qualitative  tests  on  other  occasions  did  not  reveal  such  a  pronounced 
effect.  The  gain  in  weight  was  from  131  to  158  pounds,  and  at  this 
writing,  nine  months  later,  the  cure  is  complete. 

Case  V. — Represents  ]Mrs.  Si.,  aged  thirty-eight  years,  \Aho  has 
been  suffering  for  three  years  with  nausea  and  vomiting  and  an  ob- 
scure gastric  affection  which  suggested  neoplasm.  Her  curve  shows 
an  absolute  achylia  in  every  phase  and  no  enzymes.  Abderhalden 
reaction  was  negative,  and  Roentgen-ray  studies  show,  outside  of 
marked  ptosis  of  both  stomach  and  large  bowel,  no  evidence  of  any 
neoplastic  condition.  Stool  examinations  show  connective  tissue 
which  has  come  through,  but  otherwise  poor  utilization  of  fats. 
The  case  exhibits  also  hyperthyroidism,  and  is  at  present  under 
observation.  There  is  undoubtedly  a  marked  catarrhal  process 
present,  and  two  examinations  at  an  interval  of  two  weeks  reveal 
complete  achylia : 


Time. 

Total  acidity. 

Free  acid. 

Pepsin. 

.\lbumen. 

Rennin 

5    mins. 

2.0 

0.0 

0 

0 

10        " 

2  5 
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0 

80 

0 

15 
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0 

— 

30 
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0 

— 

45 

4.45 
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0 

— 

1    hour 
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0.0 

0 

80 

0 
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5.0 

0.0 

0 

— 

11      " 

10.0 

Trace 

0 

80 

?30 

IJ      " 

9.0 

? 
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Gastric  mucus  in  every  specimen. 

Digestion  of  an  Ewald  meal  is  over  in  one  and  three  quarter  hours. 
It  will  be  seen  that  there  is  practically  no  elaboration  of  acid;  there 
is,  however,  a  trace  to  be  found  in  the  more  advanced  stage  of  diges- 
tion. There  is  a  large  amomit  of  mucus,  illustrative  of  a  pronounced 
catarrh.  The  question  which  arises  is  naturally  that  between  a 
neoplasm,  a  benign  achylia,  and  a  pronoimced  infected  gastritis 
(achlorhydria  hemorrhagica  gastrica).     Against  the  former  is  the 
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blood  count,  the  condition  of  the  patient,  the  pecuHar  type  of  the 
albumin  curve,  which  in  that  condition  steadily  increases.  Further- 
more, there  is  to  be  found  no  lactic  acid,  no  Oppler-Boas  bacilli, 
but  some  small  diplobacilli  and  bacteria. 

Case  YI. — Contrast  the  preceding  with  the  following  case  of 
spurious  or  false  achylia  in  a  case  of  marked  gastric  catarrh. 

Mrs.  H.,  suffered  from  typical  loose  bowels — ^with  apparently 
no  definite  cause,  indigestion,  discomfort,  eructations  after  eating. 
Occasionally  cramp-like  pain  in  the  upper  abdomen.  Empty 
stomach  negative,  except  for  small  residuum  almost  entirely  com- 
posed of  gastric  mucus. 

An  Ewald  meal  gave  on  fractional  examination  the  following 
results : 


Time. 

Total  acidity. 

Free  acid. 

5    rains. 

2.0 

0 

Mucous 

10       " 

2.0 

0 

Mucous 

15       " 

3.5 

0 

— 

30       " 
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0 

— 

45       " 

4.0 

0 

— 

— pepsin  + 

1    hour 

5.0 

0 

— 

— pepsin  + 

1\  houis 

3.5 

0 

U      " 

15.5 

0 

— 

— pepsin  + 

If      " 

23.6 

0 

Rennin — not  tested. 

Here  was  a  case  of  chronic  gastritis  with  hypermotility  and 
the  typical  gastrogenous  diarrhea  incident  to  a  lack  of  gastric 
secretion.  Undoubtedly  the  case  would  be  placed  in  the  achylia 
group,  and  yet  pepsin,  when  properly  activated,  was  found  when 
tested.  There  is  here  once  more  a  complete  inhibition  or  delay  of 
the  psychical  secretion  to  be  followed  by  an  appreciable  secretion 
during  the  second  stage  of  gastric  digestion.  The  specimens  in 
this  case  answered  the  description  of  wet  achylia.  After  thorough 
irrigation  and  treatment  of  the  stomach,  perceptible  free  acid  was 
found  earlier  in  the  digestive  cycle, 

(Note, — At  present  writing,  some  six  months  later,  well;  but 
incomplete  return  of  secretion,) 

Case  VII. — Mrs,  Gr,  is  a  case  in  every  way  similar  to  the  case 
described  as  Case  VI.  Empty  stomach  is  negative,  but  in  this 
young  woman,  who  complains  of  discomfort  and  distress  after 
eating,  no  actual  pain  shows  the  following  findings  after  the  admin- 
istration of  an  Ewald  meal : 
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Prolongation  of  digestion;  still  an  appreciable  rest  after  two 
hours;  intimate  mucus  in  all  the  specimens,  indicating  a  well- 
marked  catarrh;  occult  blood  negative;  starch  digestion  advanced; 
yeast,  trace;  lactic  acid,  slight  trace;  many  bacteria  indicating  an 
infected  mucosa;  likewise  vegetable  debris,  but  no  meat,  there  being 
atony  and  stagnation. 

Spurious  achylia,  catarrh,  atony,  dilatation  (?) 

We  have  been  able  to  demonstrate  an  experimentally  induced 
achylia  even  in  hypersecretory  individuals  by  means  of  certain 
hypertonic  solutions.  The  results  of  this  work  will  appear  shortly 
but  it  seems  proper  to  state  that  both  hypertonic  salt  solution 
and  dextrose  solutions  are  capable  of  inducing  a  definite  delay  ^ 
in  the  appearance  of  gastric  secretion  for  eighty  minutes  or  more. 
This  is  of  considerable  interest  inasmuch  as  water  alone  is  capable 
in  these  subjects  of  giving  rise  to  a  perceptible  secretion. 

In  conclusion  we  may  state : 

1.  True  achylia  in  which  there  is  a  total  lack  of  acid  and  enzjines 
through  the  entire  period  of  gastric  digestion  is  exceedingly  rare. 

2.  By  means  of  the  fractional  method  we  have  been  able  to  study 
the  entire  period  of  gastric  digestion  in  cases  of  achylia.  On  the 
basis  of  Pawlow's  work,  it  is  suggested  that  if  his  conception  of 
gastric  secretion  be  correct,  it  should  follow  that  achylia  can  be 
either  psychical  or  chemical.  A  total  absence  of  secretion  in  the 
first  hour  of  digestion,  followed  by  a  perceptible  secretion  in  the 
second,  would  favor  the  belief  that  a  psychical  achylia  (nervous) 
exists.  The  reverse,  falling  off  in  secretion,  would  favor  the  inter- 
pretation of  a  chemical  achylia.  A  total  lack  of  secretion  through 
both  phases  might  indicate  a  deficiency  of  both  functions  or  an 
inactive  mucosa. 

3.  Our  studies  show  that  the  commonest  form  is  a  complete  lack 
of  gastric  secretion  through  both  phases  (total  achylia) ;  two  cases 
were  encountered  of  true  psychical  achylia,  but  a  pure  chemical 
achylia  was  never  encountered. 

4.  Attention  is  called  to  spurious  achylia,  which  is  quite  common, 
and  in  which  there  is  an  ultimate  elaboration  of  juice  late  in  diges- 
tion, and  always  enzymes  present. 

5.  By  means  of  the  administration  of  parathyroid  extract  in  two 
cases  of  hona  fide  achylia,  one  of  over  ten  years'  duration,  a  i)er- 
ceptible  return  of  the  gastric  secretion  was  noted  during  the  psychical 
phase.  Dietetic  and  local  treatment  were  instituted  at  the  same 
time. 

6.  The  phase  method  of  examination  is  of  great  value  in  deter- 
mining the  type  of  achylia  as  well  as  the  possibility  that  at  some 
phase  the  secretion  might  still  be  active,  as  shown  in  several  of  the 
cases  recorded.    This  finding  distinctly  improves  the  prognosis. 
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ALTERNATION  OF  THE  PULSE:  A  COMMON  CLINICAL 
CONDITION. 

By  Paul  Dudley  White,  M.D., 

HOUSE    PHYSICIAN,    MASSACHUSETTS    GENERAL    HOSPITAL,  BOSTON,  MASSACHUSETTS. 

The  purpose  of  the  present  communication  is,  in  the  first  place,  to 
express  the  frequency  of  pulsus  alternans  as  a  clinical  condition,  and, 
secondly,  to  report  the  analysis  of  histories,  clinical  findings,  and 
cardiographic  records  of  this  series  of  cases.  I  have  found  alter- 
nation of  the  radial  pulse  in  71  patients  in  the  wards  and  among 
the  out-patients  of  the  ^Massachusetts  General  Hospital  during  a 
period  of  eight  months.  Radial  pulse  tracings  were  taken  from 
300  cardiac  and  cardiorenal  cases  in  all. 

Pulsus  alternans  is  that  condition  of  the  pulse  in  which  strong 
and  weak  beats  alternate,  but  in  which  the  cardiac  rhythm  is  normal. 
It  includes  constant  alternation  and  alternation  found  in  phases 
and  after  premature  beats  only.  The  pseudo-alternation  due  to 
the  late  appearance  of  premature  beats  and  due  to  respiratory 
influences  must  be  differentiated  from  the  true  alternation  (Figs. 
2,3,  6,  7,8,  and  9). 

The  clinical  literature  on  the  subject  includes  reports  of  small 
numbers  of  cases,  usually  from  one  to  four  or  five,  with  scarcely  a 
hint  that  all  around  us  alternation  of  the  pulse  lies  undiscovered. 
Mackenzie^  has  seen  the  condition  often  during  a  considerable 
number  of  years,  and  now  has  records  of  "  over  100  cases,"  collected 
during  a  decade  or  more.  Windle,^  in  1913,  reported  45  cases 
collected  during  a  period  of  over  four  years. 

Gravier,^  in  1914,  published  a  thesis  in  which,  at  considerable 
length,  he  discusses  the  theories  of  alternation  and  the  experimental 
work  on  the  subject,  and  details  a  study  of  40  cases  which  he  had 
collected  with  the  help  of  Gallavardin  during  the  course  of  two 
years.  I  would  refer  to  his  extensive  bibliography  for  the  literature 
on  the  subject. 

Neither  Mackenzie,  Windle,  nor  Gravier^  express  the  frequency 
of  alternation  of  the  pulse.  They  indicate  that  it  is  not  rare. 
It  is  the  writer's  aim  to  show  that  it  is  a  common  condition. 

In  the  present  communication  the  alternation  found  in  the 
rapid  pulses  of  auricular  flutter  (Figs.  1,  2,  and  3)  and  paroxysmal 

'  Diseases  of  the  Heart.  1913,  p.  260. 

5  Quart.  Jour.  Med.,  1913.  vi,  453. 

'  L'Alternance  du  Cceur,  Etude  Critique  et  Cliufque,  Paris,  1914. 

*  Gravier  makes  a  prophecy  on  page  270  of  his  monograph  "L'Alternance  du 
Coeur"  as  follows:  "II  ne  fait  done  pas  de  doute  pour  nous  que  le  pouls  alternant 
ne  soit  bientdt  reconnu  comme  un  sympldme  friquenl  de  I'insutfisance  cardiaque." 
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tachycardia  (Fig.  4)  is  not  included. ^  Also,  the  pseudo-alternation 
due  to  respiratory  blood-pressure  changes  (Figs.  5,  6,  and  7)  and 
to  delayed  appearance  of  premature  beats  (Fig.  8)  is  excluded. 
Doubtful  cases  of  true  alternans  have  been  omitted.     Of  the  71 
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Fig.  1. — Pulsus  altornans  in  a  patient  about  two  hours  after  the  onset  of  an  attack 
of  auricular  flutter.  In  tracings  one  hour  and  one  and  one-half  hours  after  the  onset 
of  the  flutter  at  the  same  rate  as  the  present  (144)  no  alternation  occurred.  Time 
interval  =  0.2  second. 


Fig.  2. — Pseudo-alternation  from  a  case  of  auricular  flutter.  Simultaneous  records 
of  Lead  II  of  the  electrocardiogram  above  and  radial  pulse  below.  Abscisste  =  0.2 
second.     Ordinates  =  IQ-*  volts. 


Fig.  3. — Radial  tracing  from  patient  whose  record  is  shown  in  Fig.  2.     Pseudo- 
alternation  of  auricular  flutter.    Time  inter\-al  =  0.2  second. 

cases  found,  15  showed  a  constant  alternation,  oo  a  post-premature 
beat  alternation  only,  and  1  a  phasic  alternation. 

•  During  the  eight  months,  three  patients  showing  flutter  and  one  showing  par- 
oxysmal tachycardia  had  alternation,  the  latter  displaying  the  condition  only  at  a 
rate  of  185  and  not  at  the  lower  paroxysmal  rat«s  of  150  and  100,  or  at  the  normal 
rate  of  60,  a  fact  which  reveals  the  exhaustion  rate  of  this  heart. 
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The  findings  by  months  has  been  quite  uniform,  8  to  10  being 
the  usual  figure.  From  August  1,  1914,  to  November  30,  1914 
inclusive  33  cases  were  found,  and  from  December  1,  1914,  to 
March  31,  1915  inckisive  38  more  were  discovered,  making  a  total 
of  71  for  the  eight  months.  On  the  two  medical  services  of  40 
to  50  beds  each,  51  patients  were  found  to  have  pulsus  alternans, 
18  out-patients  showed  the  condition,  and  2  cases  were  found  in 
the  surgical  wards.  The  medical  services  received  the  closest 
observation,  although  in  these  undoubtedly  a  few  cases  slipped  by 
unrecognized  and  untraced.  Among  the  out-patients  and  in  the 
surgical  wards  relatively  little  time  was  spent.  During  two  recent 
months  in  the  out-patient  department  of  the  hospital,  Dr.  J.  H. 
Pratt  and  four  medical  students  limited  their  attention  entirely  to 
cardiac  cases,  and  found  among  them  6  cases  of  alternation  (8  per 
cent,  of  74  from  whom  radial  tracings  were  taken).®  This  fact 
indicates  that  during  eight  months  in  which  I  studied  the  condition, 
probably  less  than  half  of  the  out-patient  alternations  were  missed. 

The  frequency  of  alternation  as  compared  with  other  abnor- 
malities of  the  heart  beat  found  by  me  at  the  INIassachusetts  General 
Hospital  in  eight  months  may  best  be  shown  in  tabular  form : 

Table  I. 

Ventricular  premature  heats 119  cases 

Pulsus  alternans 71  " 

Auricular  fibrillation 71  " 

Auricular  premature  beats  ' 22  " 

Defective    A-V    conduction    and    block,    including   twelve 
bundle  branch  lesions  (long  As-Vs  interval  not  preceded 

by  digitalis  administration) 21  " 

Paroxysmal  tachycardia 9  " 

Auricular  flutter G  " 

Alternation  of  the  pulse  was  found  in  33  per  cent,  of  all  cases 
showing  any  degree  of  cardiac  decomi)ensation  from  whom  a  radial 
pulse  tracing  was  obtained.  Table  II  shows  the  relative  frequency 
of  the  various  abnormalities  of  the  heart  beat  in  decompensation. 

Table  II. 

Cases  of  cardiac  decompensation  traced  in  eight 
months 201 

Pulsus  alternans 66  (33  per  cent.) 

Auricular  fibrillation 65  (32  per  cent.) 

Normal  pulse 24  (12  per  cent.) 

Ventricular  premature  beats  without  alternation       .    20  (10  per  cent.) 

Defective  conduction  without  alternation  following 
digitalis 12 

Defective  condition  with  and  without  alternation 
following  digitalis 19 

Defective  conduction  without  alternation  not  follow- 
ing digitalis 8 

Defective  conduction  with  and  without  alternation 
not  following  digitaUs 20 

Auricular  premature  beats  without  alternation    .  4 

Auricular  premature  beats  with  and  without  alter- 
nation     8 

Auricular  flutter 2 

'  The  writer  is  indebted  to  Dr.  Pratt  for  these  figures. 
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Sevent3'-two  cases  of  non-fibrillating  hearts  sho^^^ng  hypertension 
(systoHc  blood-pressure  constantly  above  160  mm.  of  mercury) 
were  examined,  and  of  these  37,  or  51  -per  cent,  showed  alternation. 
The  association  of  alternation  and  hypertension  has  been  pointed 
out  by  Windle,^  Gravier,^  Lewis,^  and  others,  and  among  the  cases 
reported  in  the  literature,  hypertension  occurred  in  a  large 
percentage. 

The  relationship  of  age  to  pulsus  alternans  in  the  71  cases  is 
shown  in  Table  III. 

Table  III. 

Number  of  cases  of  pulsus  alternans. 

11  (15  per  cent.)  below  the  age  of  forty. 


Years  of  age. 

0  to  10 

.      .     0 

10  to  20 

.      .      2 

20  to  30 

.      .     2 

30  to  40       . 

.      .     7 

40  to  50 

.      .    16- 

50  to  60 

.      .    17 

60  to  70 

.      .    17 

Over  70.      . 

.      .    10 

44  (62  per  cent.)  above  the  age  of  fifty. 

The  youngest  patient  was  fifteen  years  of  age^°  and  the  oldest 
seventy-five  years.  The  majority  of  Windle's  patients  were  old 
arteriosclerotic  people. 

Sex.  Of  the  writer's  series  49  (69  per  cent.)  were  male  and 
22  (31  per  cent.)  female. 

In  the  attempt  to  determine  the  etiological  factors  of  the  cardiac 
condition  the  following  data  have  been  obtained : 

Table  IV. 
Clear  history  of  rheumatism,  chorea,  or  ton- 
sillitis        9  cases  (13  per  cent.) 

Clear  history  of  syphilis         4      "      (  6  per  cent.) 

Wassermann  test  positive  (of  60  cases  tested)      9      "      (15  per  cent.) 
Hypertension:    systolic     pressure     constantly 

above  200  mm.  mercury      .12      "      (17  per  cent.) 
total    constantly    above    160 

mm.  mercury       ....    37      "     (52  per  cent.) 
diastolic  pressure  (of  68  cases 
tested)  above  100  mm.  mer- 
cury      32      "     (47  per  cent.) 

Age,  patients  over  fifty  years" 44      "      (62  per  cent.) 

Excessive  alcohol 13      " 

Excessive  tobacco 12 

Excessive  tea  or  coffee 11 

'  Loc.  cit.       *  Loc.  cit.         '  Clinical  Disorders  of  the  Heart  Beat,  1914,  p.  104. 

1"  A  few  days  after  the  expiration  of  the  eight  months  a  girl,  aged  ten  years,  was 
discovered  to  have  true  alternation  of  the  pulse. 

•'  The  relationship  of  the  arteriosclerosis  of  old  age  and  pulsus  alternans  has  been 
studied  by  tracing  the  radial  pulse  of  09  patients  at  the  Massachusetts  State  Hospital 
at  Tewksbury  and  at  the  Long  Island  Hospit^il,  City  of  Boston.  Among  these  arterio- 
sclerotic people,  nearly  all  over  sixty  years  of  age,  but  few  presented  much  evidence 
of  cardiac  decompensation,  5  showed  alternation  of  the  pulse,  4  in  but  slight  degree 
after  premature  beats,  16  showed  auricular  fibrillation,  14  ventricular  premature 
beats,  5  auricular  premature  beats,  and  2  defective  A-V  conduction.  The  oldest 
patient,  aged  ninety-seven  years,  showed  ventricular  premature  beats  but  no  pulsus 
alternans;  she  looked  as  though  she  might  readily  live  to  be  ten  years  older  in  spite 
of  her  marked  peripheral  arteriosclero.sis.  I  am  inilebted  to  the  resident  physicians 
of  the  hospitals  at  Tewksburj-  and  Long  Island  for  the  opportunity  to  examine 
their  patients. 
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The  severe  acute  infections  are  probably  infrequently  attended 
by  alternation  of  the  pulse.  Of  10  severe  cases  of  pneumonia  and 
4  of  typhoid  only  1  (typhoid  fever  with  defective  heart)  showed 
alternation. 

Digitalis  played  no  part  whatsoever  in  the  etiology  of  alternation 
in  more  than  half  of  the  cases,  for  40  patients  had  received  none 
so  far  as  I  was  able  to  determine  prior  to  the  pulse  tracing.  The 
failure  to  find  alternation  in  the  pulse  of  two  typhoid  patients 
who  had  a  considerable  degree  of  heart-block  from  digitalis  or  in 
that  of  two  surgical  cases  in  whom  a  postoperative  digitalis  block^- 
ing  was  produced  (in  one  of  these  a  prolongetl  a-c  interval  was 
found  with  a  pulse  rate  of  105),  suggest  that  digitalis  may  have 
played  no  role  in  the  causation  of  the  alternation  in  the  other  31 
cases  of  the  series. 

The  relationship  of  clinical  conditions  such  as  angina  pectoris 
to  alternation  has  also  been  of  interest.  The  present  large  series 
of  cases  affords  useful  data.    . 


Table  V. — Clinical  Conditions  Associated  with  the  Alternation 
OF  the  Pulse. 

Dyspnea   (constant  or  on  slight   to   moderate 

exertion) 66  cases  (93  per  cent.) 

Dyspnea  without    physical    signs    of    decom- 
pensation        28  "      (39  per  cent.) 

Dyspnea  with  very  marked  physical  signs  of 

decompensation 9  "      (13  per  cent.) 

Angina  pectoris 6  "      (  8  per  cent.) 

Cheyne-Stokes  breathing 6  "      (  8  per  cent.) 

Albuminuric  retinitis  (18  fundi  examined)        .  8  " 

Albuminuria 45  " 

Glycosuria 3  " 

Valve  lesions — Mitral  stenosis  alone      ...  3  "      1 

Aortic  valve  lesion  alone      .      .  4  "       I    Total,  15  cases 

Aortic  and  mitral      .      .      .      .  5  "       |        21  per  cent. 

Mitral  regurgitation  alone  .      .  3  "      J 

Hypertrophy  of  the  heart  was  usually  found  on  ])hysical  examina- 
tion and  24  cases  which  were  examined  with  the  Roentgen-ray 
(the  patient's  chest  seven  feet  from  the  tube)  showed  definite 
cardiac  enlargement  in  every  instance.  The  great  vessels  were 
abnormally  wide  in  5  of  the  24  cases. 

Findings  by  Graphic  ]\Iethods. — The  pulse  of  each  case  was 
examined  with  the  ^Mackenzie  ink  polygraph  and  44  of  the  71 
cases  were  also  electrocardiographed.  The  following  two  tables 
show  the  analvses  of  the  records  made. 
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Table  VI. — Poltgraphic  Records. 

Constant  alteration  (Fig.  9) 15  cases  (21  per  cent.) 

Alternation  after  premature  beats  only       .      .  55      "      (77.5  per  cent ) 
Alternation      after      premature     beats      only 

(marked)  (Fig.  10) 15      "      (21  per  cent.) 

Alternation      after     premature    .  beats     only 

(slight)  (Fig.  11) 40     "      (56.5  per  cent.) 

Phasic  alternation 1  case 

Ventricular  premature  beats        .      .      .    ■  .      .67  cases  (94  per  cent.) 
Auricular  premature  beats  (3  with  v.p.bs.)       .       4      "      (  6  per  cent. 

No  premature  beats 3      "      (  4  per  cent.) 

Defective  A-V  conduction  (two  after  digitalis)  3  " 
Paroxysmal  tachycardia  at  other  times  .  .  2  " 
Pulse  rate  at  time  of  alternation: 

Under  100  per  minute 53      "      (75  per  cent.) 

Lowest  rate,  57;    highest  rate,  125. 

Table  VII. — Electrocardiographic  Records  (44  of  the  71  Cases  were 
Electrocardiographed)  . 

Evidenceof  lesion  of  right  branchofA-Tbundle      7  cases  (16  per  cent.) 

Evidence  of  lesion  of  left  branch  of  A- F  bundle      0      " 

E\'idence  of  defective  A-V  conduction  (long 
P-R  interval)  not  after  administration  of 
digitalis 5      "      (11  per  cent.) 

Other  cases  with  long  P-R  interval  after  ad- 
ministration of  digitalis 7      " 

Aberrant  ventricular   complexes    (other    than 

bundle  branch  lesion) 3      " 

Total  of  cases  evidencing  damage  to  conducting 
S5'stem  (including  one  discovered  with  the 
polygraph) 15      "      (34  per  cent.) 

Left  ventricular  preponderance 22      " 

Right  ventricular  preponderance  .      .      3      " 

The  T  deflection  was  flat  or  inverted  in  13  and  low  in  2  of 
24  cases  who  had  not  been  taking  digitalis. 

Eighteen  of  the  44  electrocardiograms  showed  premature  beats, 
and  in  7  of  these  cases  there  was  slight  alternation  of  the  T 
deflections  afterward  (Figs.  12  and  13),  in  6  in  accord  with  the 
radial  alternation  and  in  one  in  reverse  order.  In  3  cases  there 
was  slight  alternation  of  the  R-S  deflections  after  premature 
beats.  No  constant  alternation  of  the  R-S  or  T  deflections 
occurred.    There  was  no  alternation  of  the  P  complexes  found. 

Sinus  arrhythmia  was  a  frequent  finding. 

Table  VIII. — Sinus  Arrhythmia  Associated  with  Alternation  of  the 

Pulse. 
Marked 6  cases  (  8  per  cent.) 


Moderate 
Slight     .      . 
None 
Questionable 


20  "  (28  per  cent.) 

16  "  (23  per  cent.) 

20  "  (28  per  cent.) 

9  "  (13  per  cent.) 


The  small  percentage  of  marked  simis  arrhythmia  occurring  with 
the  alternation  is  probably  accounted  for  by  the  relatively  old  age  of 
the  majority  of  the  i)atieiits,  l)ut  the  frec[ueiK'y  with  which  some 
degree  of  sinus  arrhythmia  occurred  with  i)ulsus  alternans  in  tlie 
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present  series  is  a  noteworthy  fact.  The  response  of  the  heart  to 
nervous  impulses  may  be  active,  although  the  cardiac  contracting 
power  is  much  diminished. 


Fig.  12. — Simultaneous  records  of  electrocardiographic  Lead  II  and  radial  pulse 
of  patient,  showing  slight  post-premature  beat  alternation.  Note  slight  alternation 
of  the  T  deflections  after  the  premature  beats.     Time  interval  =  0.2  second. 

Therapy.  Digitalis  was  given  to  53  of  the  71  cases  and  clinical 
improvement  followed  in  32  cases  (60  per  cent.),  illustrating  well 


Fig.  1.3. — Leads  I,  II,  and  III  of  patient  who  showod  slight  alternation  of  the  radial 
pulse  after  ventricular  prematurn  beats.  Note  post-prenuiture  beat  alternation  of  the 
T  deflections.  Left  ventricular  preponderance  is  shown  by  Leads  I  and  III 
Absciss£E  represent  fifths  of  a  second,  ordinates  represent  10-'  volts. 
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the  fallacy  of  the  old-time  belief  that  it  is  unwise  to  give  digitalis 
to  an  alternating  heart.     In  4  cases  the  degree  of  alternation  was 
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lessened  after  digitalis,  in  others  judgment  could  not  })c  passed 
because  premature  beats  which  had  appeared  and  had  been  followed 
by  alternation  no  longer  occurred  after  the  administration  of 
digitalis. 

Prognosis.  One  of  the  most  important  relationships  of  alterna- 
tion is  that  to  prognosis.  Since  but  a  very  short  inter\al  has  elapsed 
since  the  eight  months  during  wliich  the  cases  here  recorded  were 
collected,  it  is  impossible  to  give  more  than  a  suggestion  as  to  the 
prognostic  significance  of  the  pulsus  alternans.  Twenty-two  of  the 
cases  (31  per  cent.)  are  known  to  have  died  during  the  eight 
months,  most  of  them  a  few  months  after  the  condition  was  dis- 
covered. During  the  ninth  and  tenth  months  three  more  are 
known  to  have  died,  making  a  total  to  date  (June  1,  1915)  of  25 
deaths  (35  per  cent.).  Of  the  25,  one  patient  is  known  to  have 
had  pneumonia  at  the  time  of  death,  another  streptococcus 
septicemia,  a  third  malignant  disease  of  tlie  liver,  and  a  fourth 
was  comatose  following  a  cerebral  hemorrhage.  Two  of  the  25 
were  below  the  age  of  forty  years  (the  younger  being  fifteen 
years  old)  and  13  were  over  fifty  years  old;  10  had  ^■isited  the 
out-patient  department  of  the  hospital  within  a  few  months  or  a 
few  weeks  before  death;  that  is,  they  were  ambulatory  i)atients  at 
the  time  their  alternation  was  in  progress. 

The  relationship  of  the  degree  of  alternation  to  prognosis  is 
shown  in  the  following  table: 

Table  IX. 

NumbtT.  Dead.  Percentage. 

Cases  showing  constant  alternation        ....      15  S  53 

Cases  showing  marked  post  p.  b.  alternation  .      .      15  7  47 

Cases  showing  slight  post  p.  b.  alternation       .      .      40  10  25 

Tabora^-  has  spoken  of  a  case  of  pulsus  alternans  ali\e  six  years 
after  the  condition  was  found;  this  is  the  longest  survival  on  record. 

Fatholof/ical  Fi7i(Ungs.  Of  6  cases  dying  at  the  ]\Iassachusetts 
(ieneral  Hospital,  3  came  to  autopsy.  AH  3  showed  coronary 
sclerosis  in  some  degree,  and  2  also  showed  on  gross  examination  of 
the  endocardium  areas  of  fibrosis;  1  case  showed  marked  sclerosis 
of  the  aorta. 

The  weights  of  the  three  hearts  were  high — 384  grams,  403  grams, 
and  475  grams  respectively. 

]\Iicroscopic  examination  of  the  kidneys  showed  in  all  an  arterio- 
sclerotic nephritis. 

Value  of  Methods  of  Determining  Alternation.  A  graphic 
record  of  the  pulse  is  the  only  satisfactory  method  in  searching  for 
alternation,  and  even  then  one  must  be  prepared  to  take  a  record  of 
considerable  length.  This  can  be  done  well  with  an  ink  sphygmo- 
graph,  long  rolls  of  paper  being  available  at  very  little  exjiense  and 
eft'ort. 

'-  Conversation  with  Gravicr,  "L'Alternance  du  Cocur,"  p.  282. 
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Palpation  of  the  radial  pulse  revealed  the  alternation  in  13  of  the 
15  cases  showing  the  condition  constantly.  It  was  also  felt  in 
several  of  the  cases  of  post-premature  beat  alternation,  but  this 
finding  is  very  unreliable,  because  of  the  impossibility  to  detect 
the  difference  by  the  finger  between  very  late  premature  beats 
(as  in  a  bigeminal  pulse)  and  weak  alternating  beats.  This  criti- 
cism applies  also  to  Gravier's  delicate  bimanual  method.  Rarely 
this  difficulty  may  also  be  experienced  in  the  radial  tracing  itself  on 
measurement.  In  such  instances  a  simultaneous  jugular  tracing 
or,  better  still,  an  electrocardiogram  will  settle  the  matter. 

Auscultation  of  the  heart  is  notoriously  unreliable.  Kahn''  has 
published  experimental  phonocardiograms  showing  the  alterna- 
tion in  intensity  of  the  heart  sounds  in  dogs  whose  hearts  were 
alternating;  but  when  one  listens  to  the  hearts  of  patients  whose 
radial  pulse  alternates,  the  difference  in  intensity  of  the  sounds  is 
slight  at  the  most.  In  one  case  of  the  71  recorded  here  who  showed 
very  marked  constant  pulsus  alternans,  the  heart  sounds  varied 
not  at  all  in  intensity. 

Rehberg's  test,^*  which  consists  of  the  finding  of  a  difference  in 
the  blood-pressure  of  alternating  beats  is  cumbersome  but  reliable 
if  a  graphic  record  is  taken;  the  auscultatory  method  in  the  use  of 
the  blood-pressure  cuff  is  unsafe  on  account  of  the  inaccuracy  of 
auditory  measurement  in  distinguishing  between  late  premature 
beats  and  alternation. 

Delay  in  the  Appearance  of  the  Small  Alternating  Beat 
AT  the  Wrist.  This  delay  was  pointed  out  in  the  first  description 
of  pulsus  alternans  by  Traube^^  himself  in  1872,  and  has  been  fre- 
quently found  since.  Of  the  15  constant  alternations  in  the  present" 
series,  6  showed  well  this  delay,  5  showed  it  slightly,  and  4  failed  to 
show  any  measurable  delay.  An  analysis  of  25  post-premature 
beat  alternations  shows  a  simple  delay  of  the  small  beat  or  beats  in 
12  without  apparent  shortening  of  the  As-Js  interval  after  the 
l)remature  beat.  In  5  cases  the  As-Vs  interval  after  the  premature 
beat  was  shortened,  and  in  7  cases  there  was  a  combination  of  this 
shortening  with  the  usual  alternation  delay,  thus  magnifying  the  de- 
lay of  the  first  weak  alternating  beat  (Fig.  14).  Sinus  arrhythmia 
sometimes  confused  the  picture  slightly,  but  the  curves  were 
studied  which  showed  none  or  very  little. 

Other  Observations,  The  relationship  of  the  prematurity  of 
the  forced  beats  to  the  degree  of  alternation  is  seen,  as  a  rule,  only 
in  comparison  of  early  beats  with  those  coming  so  late  that  they 
■  occur  almost  at  the  normal  point  after  the  j)receding  beat  (Fig. 
15).  In  such  cases  the  alternation  is  greater  after  the  more  pre- 
mature beat,  a  condition  that  would  be  expected  on  account  of  the 

"  Arch.  f.  d.  Kcs.  Physiol.,  lOlI,  cxl,  471. 

'*  Ztschr.  f.  klin.  Mod.,  Hcrliii,  1909.  Ixviii,  247. 

"  Berl.  klin.  Wchnschr.,  1872.  ix. 
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greater  burden  on  the  heart  with  the  early  beat.  The  alternation 
preceding  premature  beats  as  described  by  ^Yindle^^  has  been  seen 
by  the  writer  only  in  a  patient  who,  while  showing  waves  of  increase 
and  decrease  of  a  constant  alternation,  happened  to  have  a  pre- 
mature beat  soon  after  the  increase  had  begun.  The  sixth  radial 
upstroke  in  Fig.  7  of  Windle's  paper  may  represent  a  late  premature 
beat,  thus  explaining  the  alternation  following.  ^^ 

The  relation  of  respiration  and  degree  of  post-premature  beat 
alternation  has  been  found  to  consist  of  a  slight  increase  during 
inspiration  and  a  slight  decrease  during  expiration  with  ordinary 
breathing;  with  the  pulsus  paradoxus  of  thoracic  respiration  the 
reverse  might  be  expected. 

Summary.  True  alternation  of  the  radial  pulse  has  been  found 
in  71  of  .300  cardiac  and  cardiorenal  patients  examined  with  the 
sphygmograph  by  the  writer  at  the  Massachusetts  General  Hospital 
in  the  course  of  eight  months  (August  1,  1914,  to  April  1,  1915), 

It  has  occurred  as  commonly  as  auricular  fibrillation;^^  66  of 
201  cases  examined  who  were  suffering  from  cardiac  decompensation 
in  some  degree  showed  pulsus  alternans;  65  others  of  the  201  showed 
auricular  fibrillation;  15  of  the  patients  having  alternation  showed 
it  constantly,  55  after  premature  beats  only  and  1  showed  a  phasic 
type.  The  finding  of  ventricular  premature  beats  has  been  of 
considerable  value  in  the  present  series,  77  per  cent,  of  the  cases 
requiring  the  premature  beats  before  the  alternation  of  the  pulse 
was  exposed. 

The  condition  was  found  most  often  in  people  in  late  middle  life 
or  in  old  age.  Hypertension  was  associated  with  the  alternation 
in  52  per  cent,  of  the  cases.  Cardiac  enlargement  was  practical!}' 
a  constant  finding.  Syphilis  and  rheumatism  apparently  played  a 
less  important  part  in  the  production  of  the  myocardial  weakness 
than  did  arteriosclerosis. 

I^lectrocardiographic  examination  of  44  of  the  cases  gave  evidence 
of  damage  to  the  ^-F conducting  system  in  15  cases,  or  34  per  cent. 
Electrocardiographic  alternation  was  found  in  the  T  deflections 
after  premature  beats  in  7  of  IS  cases  which  showed  prenuiture  beats 
on  the  records  obtained.  Only  in  3  cases  was  there  any  alternation 
of  the  R-S  deflection  after  premature  beats. 

Sinus  arrhytlnnia  occurred  frequently  in  the  series. 

Digitalis  and  rest  in  bed  ])roduced  clinical  improvement  in  32 
of  53  cases  in  which  digitalis  was  administered  even  though  the 
pulsus  alternans  may  have  persisted.  In  4  cases  the  alternation 
was  diminished  or  banished  after  this  therapy. 

"  Heart,  1910,  ii,  95. 

"  Gravicr  has  made  this  same  observation  coiioorniiin  Windle's  traoiiiK,  "L'Alter- 
nance  dvi  Coeur,"  p.  151. 

"In  1906  A.  Hoffman  (Mimch.  med.  Wchnschr..  1906,  Hii),  wrote  of  finding  10 
casfs  of  complete  arrliythmia  and  10  eases  of  alternation  of  the  pulse  out  of  18.3 
cases  traced. 


LYONS:  ACTioisr  and  use  of  emf:tin  in  i^intamebiasis      07 

Twenty -five  of  the  71  cases  died  within  ten  months  from  tlie 
beginning  of  this  study,  the  majority  of  the  deaths  so  far  as  could  be 
determined  attributable  to  the  cardiac  condition  directly.  The 
relationship  of  the  degree  of  alternation  to  })rognosis  was  as  one 
would  anticipate,  the  greater  the  degree  the  shorter  the  life  after 
the  pulse  discovery. 

Arteriosclerosis  of  heart  and  kidneys  was  found  in  the  only  three 
cases  examined  jiostmortem. 

It  gives  the  writer  j)leasure  to  acknowledge  his  indebtedness  to 
members  of  the  hospital  staff  for  their  ('o(')i)erati()n. 


MODE  OF  ACTION  AND  USE  OF  EMETIN  IN  ENTAMEBIASIS. 
By  Randolph  Lyons,  M.D., 

INSTRFCTOR    AND    LECTURER    IN    MEDICINE,    DEPARTMENT    OF    MEDICINE,    TITLANE 
UNIVERSITY,   NEW  ORLEANS. 

The  value  of  emetin  in  amebic  dysentery  is  so  well  established 
that  the  further  report  of  cases  successfully  treated  would  scarcely 
be  of  general  interest  at  the  present  time.  The  literature  on  the 
subject  is  rapidly  becoming  voluminous,  but  the  present  status 
of  the  drug  in  the  treatment  of  amebiasis  has  been  excellently 
summed  up  in  a  rather  recent  paper  by  Vedder.^  During  the  ]iast 
eight  months  still  further  facts  have  come  to  light,  so  that  the 
present  commimication  will  be  limited  to  a  practical  discussion  of 
the  advances  made  in  our  knowledge  concerning  the  mode  of  action 
of  the  drug,  best  methods  of  administration,  dosage,  ill  effects, 
relapses,  and  other  points  of  interest.  In  considering  the  mode  of 
action  of  emetin  in  entamebiasis  it  will  be  necessary  to  inquire 
somewhat  briefly  into  the  habits  and  habitat  of  amebas  in  the  body, 
and  while  some  of  the  views  expressed  may  be  later  i)roved  incorrect, 
they  at  least  permit  of  a  rational  basis  for  therapy. 

Mode  of  Action  of  Emetin  and  Ipecac  in  Entamebiasis. 
The  exact  manner  of  action  of  ipecac  and  emetin  in  amebic  disease 
was  until  a  few  years  ago  very  indefinite.  In  the  old  da\s  of  ipecac 
therapy  there  were  many  theories  but  few  facts.  It  can  be  stated 
now  from  experimental  and  clinical  evidence  that  emetin  is  the 
active  principle  of  ipecac  from  the  amebecidal  point  of  view.  In 
1912  Rogers^  by  the  subcutaneous  and  intravenous  use  of  emetin 
demonstrated  that  it  owes  its  action  chiefly  at  least  to  absorption 

'  Origin  and  Present  Status  of  the  Emetin  Treatment  of  Amebic  Dysentery,  Jour. 
Amer.  Med.  Assoc.,  1914,  Ixii,  501. 

'  Rapid  Cure  of  Amebic  Dysentery  and  Hepatitis  by  Hypodormie  Injections  of 
Soluble  Salts  of  Emetin,  British  Med.  Jour.,  June  22,  1912,  p.   1424. 
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into  the  blood  stream  with  resultant  destruction  of  the  amebas  in 
the  tissues.  It  matters  not  whether  the  amebas  be  in  the  tissues  of 
the  colon,  liver,  or  gums  of  the  mouth. 

The  question  arises.  Has  emetin  or  ipecac  any  effect  upon  amebas 
not  in  the  tissues  or  within  reach  of  the  circulation  but  in  the 
lumen  of  the  large  intestines?  Carter^  believes  that  in  giving  the 
whole  drug  (ipecac  in  salol-coated  pills)  by  mouth  and  emetin  by 
needle  that  by  the  former  method  we  insure  that  the  intestinal 
contents  are  thoroughly  permeated  with  the  drug  and  in  the  latter 
we  reinforce  the  amebecidal  effect  of  the  parent  drug  upon  the 
parasites  buried  in  the  wall  of  the  affected  intestines  by  the  hypo- 
dermic injections  of  emetin  carried  to  them  by  the  blood  stream. 
He  is  convinced  that  acute  amebic  dj'sentery  requires  the  entire 
root  with  all  its  alkaloids  as  well  as  emetin.  If  we  accept  these 
statements  as  true,  undoubtedly  our  new  treatment  with  emetin 
injections  must  be  modified  or  rather  complicated  by  the  simul- 
taneous oral  use  of  large  doses  of  ipecac.  In  short,  we  must  return 
to  the  old,  cumbersome  ipecac  therapy  plus  our  emetin  by  needle. 
Do  the  facts  justify  the  assertion  that  by  giving  ipecac  orally  we 
can  thoroughly  permeate  the  intestinal  contents  with  the  drug? 
In  order  to  answer  this  question  satisfactorily  it  is  essential  to 
know  how  ipecac  or  its  active  principles  are  eliminated  from  the 
body.  Unfortunately  all  the  text-books  on  modern  pharmacology 
to  which  I  have  had  access  are  uniformly  silent  upon  this  point. 
In  hope  of  throwing  a  little  light  upon  this  subject  the  following 
investigation  was  made  in  1912.'*  Stools  from  patients  receiving 
ipecac  in  which  no  amebas  had  been  found  for  at  least  two  or  three 
days  were  collected,  filtered,  and  the  filtrate  sterilized  by  heat. 
The  sterile  fecal  filtrates  were  added  to  growths  of  amebas  iti  vitro 
and  allowed  to  remain  in  contact  for  varying  lengths  of  time. 
The  result  was  that  the  amebas  remained  practically  unaft'ected, 
showing  that  the  feces  contained  none  at  least  of  the  amebecidal 
constituents  of  the  ipecac.  This  is  the  only  experimental  evidence 
I  am  aware  of  against  the  elimination  by  the  large  l)owel  of  the 
amebicidal  principles  of  ipecac  (chiefly  emetin).  The  experiment, 
however,  still  lacks  confirmation.  Furthermore,  it  has  been  demon- 
strated 171  vitro  that  emetin  (also  ipecac)  is  highly  destructive  to 
practically  all  species  of  amebas.  Even  clinically,  evidence^  has 
recently  come  to  light  showing  the  specificity  of  emetin  on  a  species 
of  amebas  found  in  the  alveolar  tissues  in  Kigg's  disease. 

There  exists  in  the  intestines  of  many  normal  individuals  the 
harmless  Entameba  coli.    This  organism  should  be  easily  destroyed 

•^  Emetin  and  Ipecacuanha:  Their  Amebecidal  Value  in  Pathogeuic  Amebiaais, 
Indian  Med.  Gaz.,  March,  l'J14. 

*  Obs(>rvations  on  the  Effect  of  Ipecac,  Phenol,  and  Salicylic  Acid  in  Vitro,  New 
Orleans  Med.  and  Surg.  .Tour.,  1912,  Ixiv,  884. 

'  Protozoa  of  the  Mouth  in  Helation  to  Pyorrhea  Alveolari.s,  Dental  Cosmos,  1014, 
Ivi,  048. 
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hy  emetiii  (or  ipecac)  if  the  drug  is  eliminated  by  way  of  the  intes- 
tines.   The  following  case  will  prove  of  interest  in  this  connection: 

In  1913  I  had  occasion  to  treat  a  physician  of  this  city  for  a 
chronic  diarrhea.  He  had  contracted  amebic  dysentery  in  Cuba 
seven  years  previously.  Two  years  later  he  took  a  thorough  course 
of  ipecac,  but  a  moderate  diarrhea  still  continued.  In  -1912  a 
sigmoidoscopic  examination  revealed  nothing  abnormal.  When 
seen  by  me  in  November,  1913,  he  was  having  a  few  loose  stools 
early  in  the  morning,  but  later  the  passages  would  become  solid. 
The  stools  showed  fermentation  and  were  not  dysenteric  in  char- 
acter. ^Microscopically  there  was  no  blood  or  pus  but  some  mucus, 
trichomonads,  and  also  what  appeared  to  me  to  be  typical  Entambce 
coli.  Because  of  the  patient's  suspicious  past  history  he  was  given 
therapeutic  test  with  emetin.  One  gram  of  the  hydrochlorid  was 
injected  daily  for  seven  days.  At  the  end  of  this  period  there  was 
no  improvement.  Examination  of  the  stool  still  showed  vegetative 
entamebas  (small,  granular,  sluggishly  motile  amebas,  with  well- 
defined  nuclei).  Under  diet,  rest,  and  attention  to  kidneys  the 
patient  was  markedly  improved. 

The  result  of  this  case  adds  further  weight  to  the  contention 
that  emetin  is  not  eliminated  from  the  blood  stream  by  way  of  the 
alimentary  tract  otherwise  the  Entamehce  coli,  which  are  simply 
harbored  in  the  intestines  should  have  been  readily  destroyed. 
The  non-pathogenicity  of  the  colon  entameba  is  due  in  all  proba- 
bility to  the  fact  that  it  does  not  penetrate  the  intestinal  mucosa. 
This  explains  why  neither  ipecac  nor  emetin,  orally  or  by  needle, 
has  any  efl'ect  upon  them.  By  analogy  the  pathogenic  entamebas 
which  are  free  in  the  intestinal  canal  should  remain  unaffected  by 
our  specific  medication  and  cause  no  symptoms.  Such  is  found  to 
be  the  case  in  the  carrier  state.  Finally,  the  amebicidal  action  of 
ipecac  and  emetin  is  limited  then  to  the  amebas  in  the  tissues. 
When  these  are  all  destroyed  the  lesions  heal  with  remarkable 
rapidity  and  the  patient  is  cured. 

Relapses  and  Carriers.  Unfortunately  in  a  certain  proportion 
of  cases  we  find  that  relapses  occur  or  the  patient  remains  well, 
but  his  stools  still  contain  the  pathogenic  entamebas  and  the  indin- 
dual  becomes  a  carrier.  Just  why  a  relapse  occurs  in  one  case  and 
the  carrier  state  in  another  cannot  be  explained  satisfactorily  at 
present.  Naturally  both  conditions  depend  upon  the  survival  of 
some  of  the  entamebas. 

To  enter  into  a  slightly  more  detailed  discussion  of  this  subject 
might  appear,  at  first  sight,  to  be  only  of  theoretical  interest, 
but  it  will  be  found,  when  we  come  to  therapy,  to  be  of  considerable 
practical  value,  as  we  do  not  treat  the  two  conditions  alike.- 

Relapses,  in  most  instances,  are  due  to  the  fact  that  some  of  the 
amebas  escape  destruction  by  encystment.  In  this  stage  they  are 
resistive  to  any  form  of  medication  and  produce  little,  or  at  times. 
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no  local  irritation.  From  careful  history  taking  in  some  80  cases 
of  amebic  dysentery  I  have  found  that  in  the  majority  of  instances 
it  will  be  noted  that  even  in  periods  of  improvement  or  apparent 
well-being  the  patient  will  usually  admit  that  he  experiences 
some  slight  abdominal  discomfort  or  unnatural  feeling  in  spite  of 
the  fact  that  the  stools  were  apparently  normal.  From  this  I 
am  strongly  inclined  to  believe  that  in  the  majority  of  cases  some 
of  the  cysts  remain  imbedded  in  the  tissues  of  the  colon  and  are  not 
simply  harbored  in  the  large  intestine  in  the  same  manner  as  the 
Entamebce  coli.  For  if  such  were  the  case  there  should  be  complete 
absence  of  symptoms  in  the  intervals  of  remission.  The  relapse 
takes  place  then  when  conditions  are  favorable  for  the  encysted 
forms  to  again  become  vegetative. 

In  the  carrier  state  it  would  appear  however,  that  conditions 
are  somewhat  different.  Here  the  individual  who  is  a  menace®  to 
the  community  is  himself  apparently  immune  to  the  organism 
which  simply  lives  in  his  intestines.  What  it  is  that  protects  the 
intestinal  mucosa  in  such  a  case  from  penetration  by  the  parasite 
is  not  known,  but  this  fact  constitutes  the  essential  difference 
between  the  two  states. 

Modes  of  Administration.  There  are  at  the  present  time  four 
routes  by  which  emetin  has  been  introduced  into  the  body:  the 
subcutaneous,  the  intravenous,  the  oral,  and  the  rectal.  It  is 
important  for  effective  therapy  to  know  the  advantages  and  dis- 
advantages of  each  method.  In  the  following  discussion  the 
hydrochloride  of  emetin  will  only  be  considered,  with  occasional 
reference  to  ipecac. 

The  Suhcutaneous  and  Intravenous  Routes.  For  practical  pur- 
poses these  two  methods  of  administration  may  be  considered 
together.  The  intravenous  route  is  only  necessary  in  exceptional 
cases  and  does  not  differ  from  other  intravenous  medication. 

With  regard  to  the  subcutaneous  injections  of  the  drug  there 
are  several  facts  to  be  borne  in  mind:  (1)  that  the  alkaloid  emetin 
is  slightly  irritating,  and  (2)  the  hydrochloride  is  slightly  acid  in 
reaction  (the  degree  of  acidity  varies  somewhat  in  preparations 
from  different  pharmaceutical  houses).  Where  a  small  dose  is 
injected,  such  as  one-third  grain,  both  of  these  factors  are  neg- 
legible,  as  the  product  is  rapidly  absorbed  into  the  circulation. 
On  the  other  hand  if  a  large  dose  is  administered  (as  one  grain) 
considerable  local  pain  and  inflammation  results,  owing  to  the 
concentration  of  the  factors  just  mentioned.  Intramuscular  injec- 
tions cause  still  more  discomfort.  The  inflammatory  reaction  thus 
j)roduced  at  the  site  of  inoculation  may  persist  as  an  infiltrated 
area  for  from  one  to  two  weeks.  It  is  more  than  probable  that 
such  a  reaction  seriously  retards  the  rapid  absorption  of  the  drug. 

'Walker  and  ScUards,  Experimental  Eutatnebic  Dysentery,  Philip.  Jour.  Sci., 
1913,  Sec.  B.,  No.  4.  253. 
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For  these  reasons  where  prompt  and  lasting  effect  is  desired,  small 
repeated  injections  are  far  preferable  to  large  single  doses. 

Oral  Route.  When  emetin  is  administered  by  mouth  it  is  highly 
probable,  from  what  has  been  previously  stated,  that  the  drug  is 
absorbed  into  the  blood  stream  in  the  small  intestines  and  is  not 
eliminated  by  way  of  the  colon  in  the  fecal  matter.  The  drug  is 
usually  taken  in  salol  or  keratin-coated  pills: 

My  first  experience  with  this  method  occurred  in  April,  1913, 
in  a  man  aged  forty-four  years,  with  a  severe  dysentery  and  hepa- 
titis. Because  of  the  urgency  of  the  symptoms  (fever,  abdominal 
pain,  large  tender  liver,  and  leukocytosis)  it  seemed  important  to 
get  the  patient  rapidly  under  the  influence  of  the  drug.  Pie  was 
accordingly  given  one-third  grain  of  emetin  hydrochloride  by 
needle  and  by  mouth,  twice  a  day,  that  is,  a  total  of  one  and  one- 
third  grains  daily.  The  emetin  was  put  up  in  one-third  grain  salol- 
coated  pills.  Ignorant  of  the  contents  of  the  pills  the  patient 
thought  from  the  effect  that  he  was  taking  a  drastic  purgative. 
There  was  considerable  abdominal  discomfort  and  a  marked 
increase  in  the  nimiber  of  stools.  After  two  days  it  was  necessary 
to  stop  the  drug  by  mouth  and  improvement  rapidly  ensued. 

This  irritant  action  of  emetin  when  taken  by  mouth  is  well  exem- 
plified in  a  case  I  was  called  in  to  see  by  Dr.  ^Matas  through  whose 
courtesy  I  am  reporting  it.    The  circumstances  are  briefly  as  follows: 

The  patient  was  a  white  male,  Italian,  aged  seventy  years. 
Admitted  to  the  Charity  Hospital  in  November,  1913.  The  disease 
began  one  month  previous  to  admission  with  a  bloody  diarrhea. 
The  diagnosis  of  hepatic  abscess  was  made  and  the  patient  was 
operated  upon  by  Dr.  Matas.  Two  days  after  the  operation  the 
patient  was  put  on  emetin,  and  given  one  grain  by  needle  daily. 
In  less  than  two  weeks  he  was  entirely  free  from  temperature. 
The  patient  then  refused  further  injections  of  emetin  because  of 
the  soreness  of  his  arms.  Thereupon  it  was  decided  to  continue 
the  emetin  by  mouth  in  the  same  dosage,  the  ampoules  being  simply 
emptied  into  water.  This  solution  caused  no  vomiting  but  his 
stools  began  to  increase  in  number.  Ten  days  later,  when  I  was 
asked  to  see  him,  his  bowels  were  extremely  loose  and  he  was  very 
emaciated  and  feeble.  Examination  of  the  stools  failed  to  show 
amebas  but  there  were  blood  clots,  pus,  and  mucus  present.  Recall- 
ing my  first  experience  with  the  oral  method  I  advised  simply 
discontinuing  the  emetin.  The  patient  made  a  slow  but  uneventful 
recovery.  When  seen  two  months  later  he  had  had  no  further 
return  of  his  amebic  affection. 

Here  we  have  the  curious  spectacle  of  a  man  being  cured  and 
killed  by  the  same  drug.  Undoubtedly  the  administration  of 
emetin  was  prolonged  unnecessarily.  Another  surprising  fact 
was  the  ability  of  the  patient  to  retain  large  doses  (one  grain)  of 
the  drug  by  mouth. 
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In  order  to  determine  the  amount  of  gastric  and  intestinal 
irritation  produced  by  the  oral  ingestion  of  smaller  doses,  the 
writer  took  a  half-grain  of  the  same  preparation  of  emetin  in  solu- 
tion. This  caused  nausea  and  vomiting  after  an  interval  of  an 
hour.  This  was  followed  in  another  hour  by  two  loose  stools  accom- 
panied by  griping,  and  some  abdominal  discomfort  persisted  for 
five  or  six  hours.  After  this  experience,  in  order  to  avoid  the 
psychic  element,  I  gave  one-half  grain  by  mouth  to  an  unsuspect- 
ing, healthy  young  negro.  He  suffered  no  nausea,  but  one  hour 
and  a  half  later  he  had  two  watery  passages  with  considerable 
abdominal  discomfort. 

Low^  reports  good  results  in  two  cases  of  amebic  dysentery  in 
which  he  used  keratin-coated  tabloids  in  one-half  grain  doses  at 
night.  Vedder^  has  treated  one  case  by  this  method  without 
obtaining  the  striking  results  that  follow  the  hypodermic  use  of 
emetin,  and  is  therefore  not  in  favor  of  it. 

There  is  sufficient  evidence  at  the  present  time  to  state  that 
emetin  should  be  given  by  mouth  only  under  circumstances  that 
do  not  permit  of  the  hypodermic  methods  or  of  the  administration 
of  the  whole  drug  (ipecac)  by  mouth,  and  then  only  in  small  doses 
(one-sixth  to  one-third  grain). 

Colonic  Route.  With  reference  to  this  method,  Chauffard'-' 
reports  a  case  of  amebic  dysentery  in  which  under  subcutaneous 
injections  of  emetin  the  stools  decreased  from  fifteen  to  two  or  tliree 
daily.  After  reading  the  report  of  Marchoux  on  the  treatment  of 
dysentery  with  emetin  enemata,  he  decided  to  irrigate  his  patient 
with  an  emetin  solution  (100  mg.  to  1000  c.c).  That  day  the 
patient  had  fifteen  dysenteric  stools.  He  looked  upon  this  intes- 
tinal intolerance  as  due  to  the  fact  that  this  patient  had  been 
previously  treated  by  subcutaneous  injections  of  the  drug. 

Although  I  have  never  used  emetin  by  enema,  I  am  strongly 
inclined  to  agree  with  Vedder  that  this  so-called  intestinal  intol- 
erance was  due  to  the  direct  irritant  action  of  the  drug  on  the 
intestinal  mucosa. 

The  practical  value  of  solutions  of  either  emetin  or  ipecac  for 
colonic  irrigations  is  problematical,  for  the  vegetative  amebas 
will  be  easily  destroyed  if  reached  by  many  of  our  Avell-known 
agents,  such  as  quinin,  salicylic  acid,  silver  nitrate,  and  others, 
while  those  in  the  tissues  will  not  be  acted  upon. 

Dosage  and  Duration  of  Treatment.  The  dosage  of  emetin  origi- 
ginally  recommended  by  Rogers  was  small.  The  average  sub- 
cutaneous dose  was  one-third  grain,  and  a  total  of  two  grains 

'  Administration  of  Emetin  by  Mouth  in  Amebic  Dysentery,  British  Med.  Jour., 
1913,  No.  1,  1369. 

*  Loc.  cit. 

'  Resultals  inattcinhis  d'uii  Lavement  d'emetinc  chez  un  nysonterique  Aniobien, 
ete.,  Soc.  MM.  des  Hop.,  .Iiiiic  'JO,  1913. 
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usually  sufficed  for  an  apparent  cure.  Later  the  pendulum  swung 
in  the  opposite  direction  and  amounts  varying  from  two  and  one- 
half  to  four  grains  daily  were  injected  subcutaneously,  and  even 
by  \'ein  in  severe  cases.  The  cause  of  this  reaction  was  probably 
due  to  the  fact  that  as  time  elapsed  reports  of  relapses  became 
more  frequent.  At  the  present  time  the  most  effective  dose  appears 
to  be  somewhere  between  these  two  extremes.  For  an  ordinary 
case  of  amebic  dysentery  in  an  adult  an  average  of  one  grain  daily 
is  sufficient.  It  is  of  course  impossible  to  dogmatize  upon  this 
subject,  as  individualization  is  necessary.  Mild  cases  may  get 
along  well  on  less  than  one  grain  and  severe  cases  may  require 
more.  I  have  yet  to  see,  however,  a  case  that  required  more  than 
two  grains  daily,  provided  the  principle  of  repeated  small  injections 
was  followed.  The  tendency  in  the  early  days  of  the  emetin  treat- 
ment was  to  stop  the  injections  when  the  stools  became  formed. 
Experience  has  shown  that  it  is  better  practice  to  continue  the 
injections,  as  Dopter  advises,  for  four  or  five  days  after  the  stools 
are  apparently  normal.  Careful  and  sj^stematic  examination  of 
the  stools  will  be  found  to  be  one  of  the  best  guides  to  therapy. 

In  general  the  duration  of  treatment  is  from  one  to  two  weeks. 
It  is  seldom  wise  to  prolong  the  administration  of  the  drug  beyond 
two  weeks  even  though  a  diarrheal  condition  exists  unless  active 
entamebas  are  still  present.  The  diarrheal  condition  may  be  due 
to  an  intestinal  catarrh  or  an  association  bacillary  infection,  or 
possibly  to  the  drug  itself.  In  two  cases  that  I  have  recently 
treated  the  diarrhea  could  apparently  be  attributed  to  the  subcu- 
taneous injections  of  emetin. 

The  first  case  was  a  college  professor  of  forty  years.  He  was 
treated  by  a  colleague  and  put  on  ascending  doses  of  emetin  begin- 
ning with  one-third  grain  and  increased  in  four  days  to  two  grains 
a  day.  During  the  first  few  days  of  the  treatment  the  patient's 
bowels  were  checked  and  the  pain  and  tenesmus  subsided.  When 
the  large  doses  of  the  drug  were  reached  (fourth  day)  his  bowels 
became  loose  again  and  abdominal  discomfort  returned.  When 
I  saw  the  patient  he  had  taken  a  total  of  nine  grains  of  emetin. 
As  no  amebas  could  be  found  the  dose  of  the  drug  was  reduced  for 
a  few  days  and  then  discontinued.  The  patient  returned  to  his 
home  and  after  two  or  three  weeks  the  bowel  disturbance  disap- 
peared.   There  has  been  no  recurrence  in  the  past  four  months. 

The  second  case  was  a  young  colored  male  of  twenty-eight  years 
who  had  had  a  chronic  dysentery  for  five  or  six  years.  He  was 
given  uijections  of  emetin  (one  grain)  daily  for  twelve  days.  Like 
the  former  case  he  at  first  improved  rapidly,  then  an  obstinate 
diarrhea  set  in.  Examination  of  the  stool  showed  blood-tinged 
mucus  and  a  few  resting  amebas.  The  emetin  was  stopped  and  a 
saline  enema  given  daih'  for  five  days,  during  which  time  the 
number  of  stools  was  notably  lessened.     Following  this  a  short 
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course  of  emetiii  by  needle  was  again  instituted.  At  the  end  of 
this  course  the  stools  were  normal  and  a  sigmoidoscopic  examination 
negative. 

These  two  cases  favor  the  view  that  too  large  doses  of  emetin 
or  too  prolonged  use  of  moderate  doses  may  cause  a  diarrhea  or 
be  responsible  for  its  persistence.  In  what  way  the  subcutaneous 
injection  of  the  drug  causes  intestinal  irritation  I  am  unable  to 
explain.  At  all  events,  emetin  is  best  administered  in  courses  of 
a  week  to  ten  days  and  repeated  at  intervals  if  necessary.  During 
the  administration  of  emetin,  moderate  purgation  with  castor  oil 
or  a  saline  is  often  beneficial.  It  keeps  the  intestinal  tract  clean 
and  mechanically  washes  out  many  of  the  entamebas  in  the  gut. 
For  a  number  of  j'ears  I  have  made  it  a  rule  not  to  discharge  a 
patient  until  he  has  been  given  a  large  dose  of  salts  (one  ounce), 
and  the  effect  on  the  bowels  carefully  noted.  In  some  cases  that 
were  thought  to  be  cured,  dysenteric  symptoms  returned  and 
active  amebas  were  found  in  the  stools.  The  salts  may  be  said  to 
act  as  a  therapeutic  check  upon  our  cures,  though  too  much  reliance 
should  not  be  placed  upon  it. 

Ill  Effects  of  Emetin.  Ill  effects  from  emetin  are  rarely 
encountered  unless  the  dosage  is  large  or  the  administration  pro- 
longed for  too  long  a  time.  I  have  already  mentioned  the  probabilitj^ 
of  emetin  by  needle  producing  or  keeping  up  a  diarrhea.  Allen^° 
has  produced  nausea  and  vomiting  by  a  single  dose  of  four  grains; 
no  other  ill-effects  were  noted.  A  mild  peripheral  neuritis  occurred 
in  a  physician  under  my  care  who  took,  while  in  the  country,  one 
and  one-third  grains  of  emetin  daily  for  sixteen  days.  During  the 
last  few  days  of  the  injections  his  legs  became  weak  and  he  suffered 
with  pains  especially  in  the  calves.  There  was  also  some  general 
muscular  weakness.  This  condition  gradually  cleared  up  after 
stopping  the  drug.  Eshleman"  reports  a  case  that  developed  a 
general  eruption,  purpuric  in  character,  associated  with  a  severe 
peripheral  neuritis.  The  patient  had  received  two  grains  daily 
for  five  or  six  days.  AYeis^-  has  observed  perij)horal  neuritis  in  two 
cases  following  emetin,  and  believes  it  to  be  due  to  the  use  of  too 
large  doses.  Spehl  and  Colard'^  report  a  case  that  had  been  given 
one  grain  for  six  days  and  then  the  dose  increased  to  one  and  one- 
half  grains  daily.  After  a  few  days  the  patient  devcloi)cd  a  flaccid 
j)aresis  of  all  muscles.  There  was  etlema  of  the  face,  rai)id  pulse, 
and  diminished  tendon  reflexes,  liecovery  was  slow.  Serious 
symptoms  have  been  met  with  after  the  intravenous^*  use  of  large 

'"The  Emetin  Treatment  of  Amebic  Dysentery,  Jour.  Amer.  Med.  Assoc.,  191.3, 
Ix.  664. 

"  Bull,  of  Touro  Infirinarv,  New  Orleans  and  Surg.  Jour.,  1914,  Ixvi,  965. 

«  Ibid. 

"A  Case  of  Emetin  Poi.soniiiK,  Provence  Medical,  April  IS,   1914,  p.  176. 

'*  Baermann  and  Ueinemaiui,  Die  BehaniUung  dcr  Amocben  Dysenteric  mit  Eme- 
tine, Miuich.  med.  Woch.,   1913,  Ix,   1132. 
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doses  of  emetin.  It  will  be  found  safer  to  adhere  to  the  original 
dose  proposed  by  Rogers  for  intravenous  use  (one  grain). 

In  experiments  on  animals  Vedder  and  Xichols^^  have  demon- 
strated that  the  drug  is  fatal  to  certain  laboratory  animals  in  com- 
paratively small  doses  (2.5  mg.  per  kg.  of  emetin  intravenously, 
fatal  to  rabbit).  The  evidence  is  increasing  in  the  literature  to 
the  effect  that  the  drug  is  not  as  harmless  as  generally  supposed 
and  that  large  doses  are  not  without  danger. 

ReLu\pses  AND  Carriers.  As  mentioned  in  a  previous  paper'*^ 
it  is  not  always  easy  to  state,  in  many  instances,  whether  a  relapse 
is  a  reinfection  from  within  or  a  fresh  infection  from  without. 
In  reviewing  my  own  cases  and  the  literature  in  general  I  should 
judge  approximately  25  per  cent,  of  the  cases  have  recurrences. 
I'nder  ipecac  therapy  relapses  appeared  to  be  less  frequent,  though 
I  doubt  seriously  if  this  were  actually  the  case.  It  is  quite  true  that 
patients  once  treated  with  large  doses  of  ipecac^'  rarely  return  for 
a  second  course,  at  least,  to  the  same  physician,  for  many  of  them 
prefer  to  suffer  the  inconvenience  of  the  disease  or  try  a  patent 
medicine.  On  the  other  hand  few  individuals  object  to  the  emetin 
treatment  and  readily  return  if  not  cured.  Willets^^  believes  that 
the  apparent  superiority  of  ipecac  in  percentages  of  cures  is  due  to 
the  fact  that  the  dosage  of  emetin  varied  widely  as  well  as  its  mode 
of  administration,  while  the  ipecac  cases  were  treated  more  per- 
sistently than  the  emetin  cases.  Siebert,^^  who  has  had  a  wide 
exj)erience  with  ipecac,  considers  the  effect  of  emetin  more  lasting 
and  that  fewer  cases  relapse  in  the  same  time  with  emetin  than 
with  ipecac. 

The  pathology  of  relapse  has  already  been  discussed,  and  we 
find  that  they  are  due  ])robably  to  the  fact  that  some  of  the  ainebas 
in  the  tissues  escape  destruction  by  encystment.  Attention  to  the 
])rinciples  of  administration,  dosage,  and  duration  of  treatment 
previously  outlined  will  })re\ent  relapses  in  some  instances.  Where 
the  stools  still  contain  entamebic  cysts  after  apparent  cure  a  recur- 
rence is  likely  to  occur.  As  these  cysts  cannot  always  be  found  it 
is  a  safe  rule  where  possible  to  place  all  })atients  on  the  intermittent 
plan  of  treatment.  I  have  followed,  in  a  general  way,  C'hauffard's-'* 
method,  \\hich  consists  in  giving  a  second  series  of  injections  two 
weeks  after  the  first,  then  a  third  after  three  weeks,  and  even  a 

"  Loc.  cit. 

"Lyons,  R.,  Treatment  of  Amebic  Dysentery  with  Subcutaneous  Injections  of 
Emetin  Hydrochloride,  Jour.  Amer.  Med.  Assoc,   1913,  Ix,   1210. 

'"  Exception  should  be  made  in  favor  of  alcresta  ipecac  which  is  not  dieagreeablc 
to  take. 

1*  Preliminary  Iteport  on  Treatment  of  Entamebiasis  with  Ipecac,  Enietin-\io- 
salvarsan,  PhiHp.  Jour.  Sci.,  1913,  ix,  93. 

"  Ueber  die  Behaudlung  der  Amoeben  ruhr  mit  Emetine,  .\rchi\-.  f.  SchifTs  und 
Tropen-Hygiene,   1914,  xviii,  439. 

-"  Les  Rechutes  de  la  Dysenteric  Amibieunc  et  leur  Traitincnt,  Jour,  des  Prat., 
1914,  xxviii,  38  to  40. 
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fourth  after  a  like  interval.  In  long-standing  cases  this  may  be 
continued  at  monthly  intervals.  The  drug  is  given  for  four  or 
five  successive  days.  The  dosage  that  I  have  used  has  been  usually 
one-third  grain,  morning  and  evening.  Before  instituting  the  treat- 
ment the  patient  is  given  one  ounce  of  salts  in  the  morning  and 
the  first  injection  administered  after  the  bowels  have  acted  several 
times.  This  method  was  adopted  in  the  hope  that  the  intestinal 
congestion  and  watery  stools  caused  by  the  saline  might  produce 
conditions  favorable  for  the  encysted  entamebas  to  again  become 
vegetati\'e,  when  they  would  readily  be  affected  by  the  emetin 
injections.  There  is  no  proof  to  this  effect  except,  as  previously 
stated,  that  intestinal  irritation  favors  recurrences. 

It  is  too  early  to  predict  what  the  ultimate  effect  of  such  plans 
of  treatment  will  be  on  the  percentages  of  relapses,  as  prolonged 
observation  will  be  necessary.  The  principle,  however,  is  rational 
and  the  number  of  relapses  should  be  markedly  diminished.  From 
our  knowledge  of  the  pathology  of  the  disease  and  the  habits  of 
the  organisms  it  was  scarcely  to  be  hoped  that  one  course  of  emetin 
or  any  other  drug  would  be  curative  in  every  case. 

In  the  treatment  of  carriers,  emetin  has  not  achieved  much 
success.  Local  irrigations  of  the  bowel  are  usually  resorted  to, 
though  emetin  is  too  irritating  for  this  purpose.  Fluidextract  of 
ipecac  may  be  substituted,  ^'edde^  advises  high  irrigation  with 
quinin  or  silver  nitrate  solution.  As  it  is  a  question  of  destroying 
resistant  entamebic  cysts,  persistent  and  systematic  treatment  is 
required. 

Emetix  IX  Pyorrhea  Alveolaris.  The  treatment  of  Rigg's  dis- 
ease with  emetin  originated  from  the  discovery  of  Smith  and  Barrett.-^ 
that  amebas  were  present  in  the  gums  of  individuals  afflicted  with 
the  disease.  These  investigators  injected  a  0.5  per  cent,  solution 
of  emetin  hydrochloride  into  the  pyorrheal  pockets  which  resulted 
in  marked  improvement  of  the  condition.  Bass  and  Johns-  after 
an  extensive  investigation  of  over  200  cases  of  Rigg's  disease  con- 
firmed the  observations  of  Smith  and  Barrett  and  concluded  that  the 
disease  was  caused  by  a  specific  ameba  (Entamba  buccalis),  which 
could  be  found  in  practically  every  case.  They  further  improved 
the  treatment  by  the  subcutaneous  use  of  the  drug,  injecting 
(in  any  part  of  the  body)  usually  one-half  grain  of  emetin  daily 
for  three  to  six  days.  They  do  not  consider  local  injections  of  the 
drug  into  the  gums  necessary  in  every  case,  but  do  advise  the  use 
of  a  drop  or  two  of  fluidextract  of  ipecac  on  the  tooth-brush  at 
night.  This  will  prevent  further  infection  or  relapses  and  may  also 
be  employed  as  a  prophylactic  measure. 

*'  Loc.  cit. 

^  Further  observations  on  pyorrlie.i  alveolaris,  Bass  and  Johns,  New  Orleans  Med. 
and  Surg.  Jour..  Feb.,  1915,  Ixvii,  671. 
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Four  cases  were  recently  reported  by  the  writer-^  in  which  the 
disease  was  apparently  cured  by  the  subcutaneous  use  of  emetin. 
It  is  too  early  to  consider  the  question  of  relapse  in  this  disease  or 
to  state  whether  further  injections  or  courses  of  emetin  will  be 
needed  to  maintain  a  cure.  The  tendency  of  amebas  to  encyst  and 
the  fact  that  emetin  by  needle  only  affects  amebas  in  the  tissues 
must  be  borne  in  mind.  In  severe  cases  with  pus  pockets  a  combined 
local  and  subcutaneous  administration  of  the  drug  may  be  required 
to  obtain  the  best  results. 

After  a  few  injections  of  emetin  the  amebas  disappear  from  the 
gums  and  subjective  and  objective  improvement  is  quickly  noted. 
The  tendency  of  the  gums  to  bleeding,  usually  so  marked  in  this 
disease,  is  rapidly  controlled  by  emetin.  This  apparent  antihcmor- 
rhagic  effect  of  the  drug  in  pyorrhea  alveolaris  is  as  striking  as  it 
is  in  the  dysenteric  cases.  In  both  instances  it  is  probably  due  to 
the  prompt  destruction  of  the  amebas  in  the  tissues  which,  by 
their  activity,  are  a  source  of  constant  irritation  and  inflammation 
as  well  as  an  important  factor  in  spreading  infection.  Once  these 
amebas  are  killed  healing  occurs  very  quickly  and  the  bleeding 
stops.  There  is  no  proof-^  thus  far  that  emetin  exerts  any  influence 
on  blood-pressure,  coagulability  of  the  blood,  or  the  cell  counts.-^ 
In  spite  of  this  the  drug  has  been  quite  largely  employed  in  the 
treatment  of  hemorrhages  from  many  causes  and  organs.  In  three 
cases  of  hemoptysis  the  writer-'^  was  unable  to  observe  that  the 
drug  possessed  any  antihemorrhagic  qualities,  and  believes,  there- 
fore, that  most  of  the  favorable  reports  are  due  to  the  well-known 
tendency  of  hemorrhages  to  spontaneous  arrest. 

Very  recently  in  five  out  of  seventeen  excised  tonsils  amebas 
have  been  demonstrated  by  Smith,  ]Middleton,  and  Barrett.  The 
exact  role  played  by  the  amebas  in  such  cases  is  not  definitely 
determined.  In  any  event  they  are  a  complicating  factor  and  tend 
by  their  activity  to  keep  up  chronic  irritation  and  prevent  healing. 
The  above-mentioned  observers  lay  stress  upon  the  fact  that  the 
amebas  feed  largely  upon  the  accompanying  bacteria,  and  in  their 
bacterial  phagocytic  action  they  doubtless  set  free  difi'erent  endo- 
toxms.  The  end  results  of  this  toxic  absorption  will  therefore  vary 
in  their  manifestations  according  to  the  kind  of  microorganisms 

*'  Lyons,  R.,  Emetin  Hydrochloride  in  the  Treatment  of  Amebiasis  and  Other 
Affections,  read  before  Southern  Medical  Association,  November  11,  1914. 

-*  Flandin,  Emetin  in  Hemoptysis,  Soc.  Med.  des  Hop.,  July  18,  1913. 

^  Maurel  (Bull,  de  I'Acad.  de  m6d.,  March  24,  1914,  cited  from  Prog.  Med., 
December,  1914,  p.  348)  claims  that  emetin  acts  electively  on  smooth  fibers  and 
particularly  on  those  of  the  bloodvessels,  causing  them  to  contract.  This  vasocon- 
striction explains,  in  his  opinion,  the  influence  of  emetin  on  hemorrhage.  On  the 
other  hand,  Maurel  states  (Arch,  de  m6d.  et  d'Anat.  Path.,  May,  1914,  xxvi,  3, 
p.  225)  that  the  apparent  beneficial  action  of  emetin  in  arresting  hemorrhage  is  all 
the  more  to  be  wondered  at,  seeing  that  experimentally  in  animals  it  has  proved  to 
have  no  action  as  a  vasoconstrictor.  , 

"  Loc.  cit. 
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ingested.  In  one  of  the  nine  clinical  cases  reported  by  the  authors 
the  patient  suffered  from  a  multiple  arthritis.  Amebas  were  found 
in  the  tonsils  and  also  in  the  gums.  Emetin  in  small  doses  appa- 
rently relieved  the  arthritic  symptoms  after  the  salicylates  had 
failed. 

That  amebas  may  be  found  complicating  or  causing  other  patho- 
logical conditions  is  not  improbable,  but  until  this  is  shown  to  be 
the  case  the  heterogenious  use  of  the  drug  in  all  sorts  of  affections 
is  hardly  to  be  recommended,  as  it  will  tend  to  throw  discredit 
upon  one  of  the  most  valuable  therapeutic  agents  we  have  at  our 
command. 

Sujm:mary.  The  chief  points  brought  out  may  be  briefly  sum- 
marized as  follows: 

1.  Ipecac  and  emetin  when  taken  by  needle  or  by  mouth  act 
through  absorption  into  the  blood  stream  and  exert  their  specific 
effect  only  on  those  entamebas  within  reach  of  the  circulation,  that 
is,  in  the  tissues.  Entamebas  free  in  the  lumen  of  the  gut  are 
apparently  not  affected  by  either  the  oral  or  subcutaneous  use  of 
emetin  or  ipecac. 

2.  It  is  not  definitely  known  how  or  in  what  form  ipecac  and 
emetin  are  eliminated  from  the  body,  but  there  is  some  experimental 
evidence  that  the  amebicidal  principles  of  ipecac  (emetin)  when 
taken  by  mouth  are  not  eliminated  in  the  feces. 

3.  The  failure  of  the  emetin  by  needle  to  destroy  the  vegetative 
Entameba  coli,  a  parasite  simply  harbored  in  the  intestinal  canal, 
argues  against  the  elimination  of  the  drug  from  the  circulation  by 
way  of  the  large  intestines. 

4.  Relapses  are  due  to  the  survival  of  some  of  the  entamebas 
probably  through  encystment.  There  is  reason  to  believe  that  in 
the  majority  of  relapses  some  of  these  cysts  remain  embedded  in 
the  tissues  of  the  gut,  only  awaiting  favorable  conditions  to  become 
vegetative. 

5.  In  the  carrier  state  the  entamebas  are  probably  simply  harbored 
in  the  lumen  of  the  gut  in  the  same  manner  as  the  coli,  thereby 
causing  no  symptoms.  The  intestinal  mucosa  is  in  some  way  pro- 
tected against  the  penetration  of  the  organism. 

6.  Emetin  is  best  administered  subcutaneously.  Small,  repeated 
injections  are  to  be  preferred,  as  they  are  more  rapidly  absorbed 
and  the  effect  is  maintained.  In  severe  cases  emetin  should  be 
used  intravenously. 

7.  The  oral  administration  of  emetin  is  not  advisable  because 
of  the  intestinal  irritation  that  results.  The  whole  drug  is  preferable 
for  this  route.  For  the  same  reason  emetin  is  not  suited  for  colonic 
irrigations. 

8.  In  an  ordinary  case  of  amebic  dysentery  an  average  of  one 
grain  daily  or  less  is  sufficient.  The  duration  of  the  treatment  is 
from  one  to  two  weeks.    Too  large  doses  or  too  prolonged  use  of 
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moderate  doses  may  cause  a  diarrhea  or  be  responsible  for  its  per- 
sistence. There  is  increasing  evidence  that  large  doses  of  emetin 
are  not  without  ill  efi'ect.  ^ 

9.  In  order  to  prevent  relapses  an  intermittent  form  of  treat- 
ment should  be  instituted  in  every  case  even  though  cysts  are  not 
found. 

10.  Emetin,  subcutaneously  and  locally,  has  been  shown  to  be 
practically  specific  in  pyorrhea  alveolaris. 

11.  The  use  of  emetin  in  hemorrhagic  conditions  is  entirely 
empirical  and  its  value  is  questionable. 


TREATMENT  OF  SCOLIOSIS. 

By  James  K.  Youxg,  ]\I.D., 

ASSOCIATE  PROFESSOR  OF  ORTHOPEDIC  SURGERY  IX  THE  UNIVERSITY  OF  PENNSYLVANIA  ; 

PROFESSOR    OF    ORTHOPEDIC    SURGERY    IN    THE    PHILADELPHIA    POLYTLINIC; 

PROFESSOR    OF    ORTHOPEDIC    SURGERY    IN    THE    WOMAN's    MEDICAL 

COLLEGE,    ETC.,    PHIlu^DELPHIA. 

There  are  two  principal  forms  of  lateral  curvature  of  the  spine 
which  present  themselves  to  the  practitioner's  attention,  (1)  the 
functional  or  the  static  form,  and  (2)  the  rotary  or  the  organic 
variety.  So  much  attention  has  been  given  of  late  to  the  treatment 
of  the  rotary  form  that  the  consideration  of  the  functional  type 
has  been  largely  neglected.  Since  many  of  the  rotary  cases  have 
at  some  period  been  of  the  functional  type,  and  have  taken  on  the 
rotary  form  tlirough  neglect  or  inefficient  treatment,  the  considera- 
tion of  the  functional  form  becomes  a  matter  of  paramount  import- 
ance. In  order  to  determine  the  presence  of  the  primary  form  it  is 
necessary  to  recognize  the  functional  type  of  the  affection  and  to 
distinguish  it  from  the  rotary  or  organic  type.  This  can  be  deter- 
mined by: 

1.  The  history  of  the  case.  There  are  certain  etiological  factors 
which  should  always  first  be  considered  before  undertaking  the 
treatment  of  any  case  of  scoliosis.  The  history  should  include  the 
birth,  whether  natural  or  instrumental;  if  employed,  the  occupa- 
tion; the  age  at  the  onset  of  the  aftection;  any  visual  errors;  the 
effect  of  puljerty  or  of  any  antecedent  illness  which  might  have  led 
to  general  debility,  such  as  fevers,  pulmonary  affections,  acute 
exanthemata  of  youth;  the  diet  from  birth,  especially  such  as 
would  tend  to  produce  rickets;  inherited  tendencies,  especially 
tuberculosis;  the  inheritance  or  acquisition  of  nervous  affections, 
such  as  dystrophies,  infantile  paralysis,  unilateral  development; 
congenital  defects  of  the  spine;  or  the  loss  of  a  member  from  con- 
genital absence,  disease,  injury;  or  finally  the  inequality  of  the 
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lower  extremities  from  any  of  the  many  causes  which  produce  this 
deformity. 

2.  The  examination  of  the  patient  in  Adams'  position. 

3.  The  recognition  of  the  functional  form  from  the  lateral 
blending  of  the  English. 

Of  the  functional  type  several  groups  are  classified  according  to 
their  etiology,  and  these  include  the  habitual,  the  true  static,  and 
the  occupational. 


Fig.  1. — Rif;ht  dorsal  sooliosir- 


The  habitual  results  from  partial  or  unequal  use  of  the  muscular 
system,  the  faulty  positions  being  assumed  either  from  carelessness 
or  fatigue,  as  a  single  instance  may  be  mentioned  the  scoliosis  to  be 
observed  in  artists'  models  that  have  become  deformed  from  assum- 
ing certain  positions  for  long  periods  of  time. 

In  the  static  form  there  is  an  inequality  resulting  from  alterations 
of  one  extremity.  Whatever  produces  a  shortening  of  one  lower 
extremity  i^roduces  an  oblicjuity  of  the  pelvis  in  the  opposite 
direction,  and  a  primary  deviation  of  the  lumbar  vertebra\     This 
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may  result  from  destructive  changes  in  the  articuhir  structures, 
flat-foot,  back-knee  from  ligamentous  relaxation,  etc. 

As  indicated  by  its  appelation,  occupational  scoliosis  results  from 
oblique  positions  assumed  during  occupations.  Lateral  curvature 
in  youth  is  specially  liable  to  aft'ect  those  whose  work  requires  them 
to  bear  heavy  burdens  upon  one  side.  The  habitual  is  most  amen- 
able to  treatment. 

In  order  to  recognize  more  accurately  the  functional  form  the 
organic  must  at  once  be  clearly  differentiated.  These  are  the  true 
rotary  forms,  and  their  diagnoses  rest  upon  the  following  factors:. 


Fig.  2. — Severe  double  curve  due  to  rickets. 


(1)  The  Roentgen-ray  examinations.  (2)  P^xamination  in  Adams' 
position,  in  which  attitude  the  curve  persists  as  a  permanent 
deformity  on  the  convex  side.  (3)  By  suspension,  in  which  position 
the  curve  is  only  slightly  affected. 

Of  the  organic  group  some  of  the  types  of  cases  are  amenable  to 
correction  by  forcible  methods  of  treatment.  These  are  the  cases 
of  the  functional  type  that  have  gradually  become  more  severe, 
and  to  which  rotation  and  torsion  have  been  added,  and  in  which  the 
structures  have  become  firm  and  unyielding,  giving  the  so-called 
"fixed  curves."    The  organic  forms  not  amenable  to  treatment  are 
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those  due  to  infantile  paralysis,  to  suprenumerary  bones  and  en- 
larged processes,  empyema,  bone-softening,  and  rickets. 

Treat.ment  of  the  Fuxctioxal  Form.  For  many  years  this 
variety  of  scoliosis  has  been  treated  by  orthopedic  surgeons,  with 
much  success,  by  exercises  and  correctiAC  measures.  ]\Iany  years 
ago  the  writer  presented  a  method  of  treating  these  forms  by  a 
series  of  gymnastic  exercises.^  This  method  of  treatment,  thus 
advocated,  has  been  used  to  the  present  time,  and  is  still  employed 
with  much  satisfaction  in  this  type  of  cases,  and  to  it  has  been 
.added  certain  manipulations  and  mild  forcible  corrective  measures 
which  make  it  extremely  valuable  in  the  treatment  of  these  secon- 
dary forms  of  scoliosis.  The  best  results  are  obtained  in  private 
practice  but  where  individual  work  can  be  substituted  for  class 
work  the  results  in  hospital  cases  are  very  gratifying.  Systemat- 
ically arranged  these  measures  are  as  follows:  (1)  Development 
of  weak  muscles  by  exercises  adapted  to  them  individually 
or  collectively;  (2)  slight  o^•er-development  of  the  weak  mus- 
cles; (3)  uniform  development  of  all  the  muscles;  (4)  employment 
of  special  movements  to  pre^'ent  relapse. 

To  successfully  treat  this  class  of  cases  it  becomes  incumbent 
upon  the  surgeon  to  discover  the  best  voluntary  position  that 
can  be  assumed  by  the  patient  to  correct  the  deformity  and  then 
in  taking  all  the  exercises  in  that  position  or  in  favoring  that 
position  in  the  use  of  all  movements.  Such  a  procedure  of  necessity 
leads  to  the  development  of  the  muscular  structures,  on  the  concave 
side  of  the  deformity,  and  of  the  stretched  or  atrophied  muscles 
on  the  convex  aspect,  these  exercises  to  be  continued  or  modified 
until  slight  overcorrection  has  been  secured.  Each  case  is  a  study 
in  itself,  and  while  individual  sets  of  exercises  are  prescribed  for 
certain  curves,  experience  has  amply  demonstrated  that  certain 
combinations  of  exercises  are  best  adapted  and  are  capable  of 
yielding  the  best  possible  results,  in  very  many  cases,  that  otter 
themselves  for  treatment.  These  exorcises  must  be  taken  under  the 
supervision  of  the  surgeon,  the  trained  instructor,  or  the  masseuse. 
They  are  to  be  indulged  in  once  a  day,  from  thirty  to  forty  minutes 
each;  and  two  hours  after  or  one  hour  before  a  meal.  Massage  is 
to  follow,  and  afterward  tiie  patient  must  lie  in  the  i)rone  position 
or  the  keynote  position,  for  a  half-hour  to  an  hour.  The  keynote 
position  for  right  dorsal  scoliosis  (the  more  usual  variety)  is  with 
the  right  arm  extended  sideways  and  the  left  arm  elevated  i\v  the 
side  of  the  head.  These  exercises  are  to  be  continued  daily  for 
six  weeks,  or  tri-weekiy  for  three  months,  and  at  two  periods  of  the 
year,  except  during  the  menstrual  ]>eriods  and  on  Sundays.  They 
are  given  three  or  four  at  a  time  l)y  the  surgeon  until  the  whole 
series  has  been  mastered,  and  should  uvvvr  be  carried  to  the  point 

■  Inlernatioual  Clinics,  1898,  vol.  ii,  eighth  scries. 
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of  fatigue.  Throughout  the  exercises  normal  breathing  should  be 
indulged  in,  and  at  the  end  of  each  exercise  one  or  two  full  breaths 
should  be  taken.  If  other  work  conflicts  with  the  course  of  treatment 
it  is  necessary  to  omit  all  duties,  school-work,  etc.,  so  that  the 
patient  may  conscientiously  comply  with  the  requirements  as  laid 
down  bv  the  sure:eon. 


Fic.  'A. — Right  dorsal  curvature.      Key-note  jio-sition. 

The  medical  treatment  should  be  directed  by  the  family  physi- 
cian. He  may  build  up  the  patient  by  the  employment  of  tonics 
and  remedial  agents  such  as  come  within  his  province.  ^Menstrual 
irregularities  will  be  corrected  as  soon  as  the  scoliosis  is  corrected. 
Flat-foot  or  any  asymmetry  in  the  lower  limbs  should  engage  the 
serious  attention  of  the  orthopedic  surgeon  as  well  as  any  injury 
to  the  hip  or  knee,  ^'isual  errors  should  be  corrected  by  the 
ophthalmologist. 
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The  special  exercises  in  right  dorsal  scoliosis,  which  is  the  more 
common  form  (the  treatment  for  left  dorsal  scoliosis  being  just 
the  reverse),  are  as  follows:  (1)  Best  standing  position:  head  up; 
abdomen  in;  chest  vj)  and  forward;  weight  on  balls  of  feet;  (2) 
keynote  position,  which  is,  left  arm  upward,  stretch;  right  arm 
sideways,  stretch;  (3)  same  as  (2)  with  "trunk  forward,  bend;" 
(4)  same  as  (2)  with  "trunk  to  right,  bend;"  (5)  same  as  (2)  with 
"trunk  diagonally  forward,  bend;"  (6)  same  as  (2)  with  "heels 
raise;"  (7)  same  as  (6)  with  "knees  bend;"  (8)  same  as  (2)  with 
"right  foot  outward,  fall  out." 

Additional  exercises  should  be  given  to  correct  the  irregularities  in 
the  lower  extremities  and  to  obliterate  the  secondary  lumbar  curve. 

After  the  curves  have  been  overcorrected,  bilateral  exercises  must 
be  used  for  the  symmetrical  development  of  the  body.  These  may 
selected  from  the  Swedish  exercises  or  combined,  so  as  to  bring 
into  play  all  the  muscles  of  the  body,  by  employing  the  following 
eight  exercises,  arranged  by  Dr.  Keating  and  myself:  (1)  "Neck 
firm;"  then  "heels,  raise;"^  (2)  "neck  firm,  trunk  to  left  and  right 
twist;"  (3)  "arms  upward,  stretch;"  then  "trunk  to  the  left  and 
right,  bend;"  (4)  "arms  upward,  stretch;  "then  "trunk  forward, 
bend;"  (5)  "right  (or  left  arm)  upward  stretch;"  then  "right 
(or  left)  foot  outward,  fall  out;"  (6)  "arms  upward,  stretch;" 
then  "right  (or  left  foot)  outward,  fall  out;"  then  "trunk  twists 
toward  the  side,  corresponding  to  the  forward  foot;"  (7)  "arms 
sideways,  raise;"  "right  (or  left)  foot  forward,  fall  out;"  (8)  "arms 
upward,  stretch;"  "heels  raise;"  "knees  bend." 

Apparatus.  In  the  treatment  of  these  cases,  certain  apparatus 
will  be  found  valuable,  especially  the  high  plinth  of  the  Swedes, 
stall  bars,  and  certain  stretching  apparatuses  and  ai)pliances,  such 
as  the  lateral  suspension  apparatus  of  Redard,  Beely  and  Lorenz, 
which  will  be  found  invaluable.  Suspension  may  be  facilitated  by 
the  use  of  rings,  various  kinds  of  ladders,  trapeze,  etc. 

Braces.  In  the  treatment  of  mild  cases  of  functional  scoliosis, 
braces  are  seldom  necessary,  but  a  light  corset-support,  of  the 
Shaffer  type,  as  modified  by  the  writer,  is  useful  as  a  reminder  to 
the  patient,  to  assume  a  correct  position,  and  offering  a  slight 
support  to  the  patient  during  the  intervals  of  exercise  and  recum- 
bency. It  should  be  made  of  light  steel  or  duralamin,''  and  may 
be  incorporated  into  a  corset  or  worn  under  the  corset.  It  con- 
sists essentially  of  a  waist  band,  steadied  by  vertical  pelvic  bands, 
from  which  is  built  up  a  crutch,  beneath  the  depressed  shoulder, 
and  a  pressure-pad   over  the  deformity. 

*  Cyclopedia  of  the  Diseases  of  Children,  Keating,  year,  vol.  iv,  p.  318. 

'  Duralamin  is  the  new  orthopedic  metal,  employed  in  the  arts,  made  by  the 
manTifacturcrs  of  the  rclcl)rati'ci  Maxim  ruhs.  It  is  employed  in  the  construction 
of  air  ships  and  svihniariiic.s,  and  was  introduced  hy  tlie  writer  to  the  notice  of  the 
Medical  profession  (Orthopedic  Transactions,  Septendicr,  15)13).  It  is  almost  as 
strong  as  steel,  and  but  one-third  as  heavy,  and  is  more  stable  than  aluminum. 
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fflSTOPATHOLOGY    OF    CALCinCATION    OF    THE    SPINATUS 
TENDONS  AS  ASSOCIATED  WITH  SUBACROMIAL  BURSITIS. 

X  By  Eli  Moschcowitz,  M.D., 

PATHOLOGIST     TO    BETH    ISRAEL    HOSPITAL,    NEW    YORK. 


(From  the  Pathological  Department,  Beth  Israel  Hospital.) 

Under  the  title  "Prevalent  Fallacies  Concerning  Subacromial 
Bursitis;  its  Pathogenesis  and  Rational  Operative  Treatment," 
Brickner  has  described^  his  observations,  surgical  and  radiographic, 
of  calcareous  deposits  in  and  upon  the  supra-  and  infraspinatus 


Fig.  1. — Case  1.  Showing  intratendinous  formation  of  young  granulation  tissue 
and  formation  of  new  bloodvessels.  To  the  left,  a  narrow  zone  of  older  organized 
connective  tissue. 

tendons,  associated  with  adhesive  subacromial  bursitis.  The  fol- 
lowing is  based  upon  the  histological  study  of  portions  of  diseased 
tendons  in  four  of  his  cases. 

1  Amer.  Jour.  Med.  Sci.,  March  1915,  cxlix,  351. 
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Case  I. — Female,  aged  forty-five  jears.  Operation  upon  the 
sixteenth  day  after  indirect  trauma.  Fresh  adhesions  in  and 
ecchymosis  of  bursa;  yellow,  semiliquid  calcareous  deposit  over- 
lying and  within  laceration  of  swollen  supraspinatus  tendon; 
infraspinatus  infiltrated  with  blood. 

PatJwIogical  Examination  (Figs.  1  and  2).  Section  shows  a 
crescentic  mass  of  tissue.  Co^■ering  the  entire  convex  border  is  a 
narrow  zone  of  fairly  loose  connective-tissue  fibers— a  comparatively 
sparse  number  of  large,  long  spindle-shaped  cells  of  the  connective- 
tissue  type,  a  fair  sprinkling  of  roimd  cells,  a  few  red  blood  cells, 


Fig.  2. — Case  1.     Necrutic  tendon  lying  within  granulation  tissue  containing  small 
discrete  deposits  of  lime. 


a  few  thin-wallcd   blood ves.sels.     This  tissue  represents  a   fairly 
well-organized  granulation  tissue. 

Within  this  zone  and  filling  the  cavity  of  the  crescent  is  a  mass 
of  tissue  ai)preciably  more  cellular.  The  general  appearance  is  that 
of  an  early  form  of  gramilation  tissue.  The  predominant  cell  type 
is  the  round  or  plasma  cell.  There  are  a  small  number  of  spindle 
shaped  connective-tissue  cells  and  a  few  old  and  many  newly 
formed  bloodvessels.  This  tissue  is  abundantly  infiltrated  with 
red  blood  (■ells,  most  of  which  show  degeneration  changes,  showing 
that  the  Jieniorrhage  antedates  the  operation.  The  few  (»ld  blood- 
vessels are  small  in  si/e,  and  lunc  thickt-ncd  walls;  this  thickening 
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ir 


is  largely  due  to  swelling  of  the  intima.  The  newly  formed  blood- 
vessels are  irregular  in  shape  and  size,  and  consist  mainly  of  clefts 
or  spaces  within  the  granulation  tissue  lined  by  a  distinct  and 
uniform  row  of  endothelium. 

Upon  the  innermost  aspect  of  this  area  of  young  granulation 
tissue  there  are  finely  granular  amorphous  masses  of  necrotic  tissue. 
While  this  necrotic  tissue  stains  diffusely  with  eosin,  here  and  there 


Fi(j.  A. — Case  2.  W(^ll-org;uiiztHl  m  Miiiil.iti.  .n  ii^suc  .-priiiging  from  a  tendon  thiit 
has  undergone  extensive  hyaline  degeneration.  Small  discrete  lime  deposits  lying 
within  the  tendon  and  in  the  granulation  tissue.  Here  and  there  a  foreign  body 
giant  cell. 

are  scattered  discrete  sand-like  particles,  that  stain  blue  with 
hematoxylon,  indicating  a  lime  reaction.  'J'he  greater  part  of  this 
necrotic  tissue  lies  loosely  within  the  cavity  of  the  crescent;  a  much 
smaller  portion  is  still  in  direct  continuity  with  the  adjacent  gran- 
ulation  tissue. 

Epicrisis.  Tliis  section  re\-eals  substantially  two  stages  of 
granulation  tissue:  an  outer,  the  older,  which  may  be  interpreted 
as  representing. the  wall  of  a  focus  of  inflammation;  and  an  inner, 
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a  more  recent  variety.  In  addition,  there  is  within  the  centre  of 
this  focus  necrotic  tissue.    This  has  undergone  partial  calcification. 

Diagnosis.  Necrosis  of  tendon  with  partial  calcification  and 
young  granulation  tissue. 

Case  II. — Indirect  trauma  four  or  five  months  previously. 
Male,  aged  thirty  years.  Extensive  adhesions  in  bursa;  finger- 
nail-sized, gritty,  yellow  deposit  entirely  within  supraspinatus  tendon 
about  5  cm.  from  its  insertion. 

Pathological  Examination.  Sections  show  two  difi'erent  masses 
(Figs.  3  and  4),  The  first  and  larger  consists  of  an  irregular  mass 
of  tendon  tissue  continuous  with  a  large  area  of  granulation  tissue. 


Fiu.  4. 


-Case  2.    Tendon  tissue  that  has  undergone  extensive  hyaline  degeneration 
and  calcification. 


The  tendon  consists  of  firm  fibrous  longitudinal  bands  of  connective- 
tissue,  portions  of  which  show  hyaline  degeneration.  Only  a  small 
area  of  tendon  fiber  is  present;  the  rest  have  inidergone  extensive 
calcification.  The  calcification  is  present  either  in  the  form  of 
discrete,  sharply  circumscribed,  sand-like  masses  embedded,  as 
it  were,  in  a  cavity  within  the  tendon;  or  as  diffuse  finely  granular 
masses,  shading  imperceptibly  into  the  surrounding  tissue  structure; 
or  as  finely  granular  ani()ri)li()us  material  lying  within  the  tendon 
or  the  graiHilation  tissue. 

The   granulation    tissue   is   richly    cellular,    almost   sarcomatous 
in  appearance,  and  consists  of  large  oval  or  spindle-shaped  cells 
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with  a  finely  fibrillar  intercellular  connective-tissue.  There  are 
many  delicately  walled  newly  formed  bloodvessels.  A  few  giant 
cells  are  present,  some  in  relation  to  the  lime  granules,  some  not. 
They  are  all  probably  so-called  "foreign  body"  giant  cells. 

The  second  and  smaller  mass  consists  of  hyaline  tendinous 
tissue  which  has  undergone  almost  complete  calcification.  The 
lime  deposit  consists  of  finely  granular  masses,  either  within  the 
tendon  or  upon  its  surface. 
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Fig.  5. — Case  3.     Tendon   bundles  separated  from  one  another  by  extensive  scar 
'  tissue. 


Epicrisis.  A  tendon  that  has  undergone  extensive  hyaline 
degeneration  and  calcification.  There  is  manifest  necrosis  with 
secondary  calcification  of  the  tendon.  In  addition,  there  is  a 
comparatively  early  form  of  granulation  tissue. 

Diagnosis.  Chronic  tendinitis,  with  necrosis,  hyaline  degenera- 
tion, and  calcification,  and  the  formation  of  granulation  tissue. 

Case  III. — Chronic  (one  and  a  half  years).  Female,  aged 
about  forty-five  years.    No  history  of  trauma.    Persistent  "  brachial 
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neuritis."  A  few  fine  adhesions  in  bursa;  small,  dry,  gritty,  yellow- 
white  lime  deposit,  entirely  within  infraspinatus  tendon  near  its 
insertion. 

Pathological  Examination.  With  the  low  objective  the  section 
shows  essentially  a  mass  of  tendon  tissue  encircling  a  cavity ^which 
contains  necrotic  detritus  (Figs.  5  and  6).  The  tendon  tissue 
consists  of  dense  strands  of  fibrous  tissue  which  is  grouped  in 
longitudinal  strands  or  bundles.  Between  many  of  these  bundles 
is  loose  cellular  tissue,  consisting  of  coarse  fibrous  tissue,  many 
spindle-shaped  connective-tissue  cells,  and  a  small  number  of 
delicate-walled  bloodvessels.     In  some  areas  the  tendon  bimdles 


Fia.  G. — Case  .3.     Wall  of  cavity  within  tendon  containing  necrotic  tendon  tissue. 

have  undergone  hyaline  degeneration.  The  cavity  within  the  tendon 
contains  a  finely  granular  amorphous  mass  of  necTosed  material 
which  in  part  lies  loosely  within  the  cavity  and  in  part  is  con- 
tinuous with  tlic  fibrous  wall  of  the  cavity.  No  calcification  is 
present,  although  1  )r.  Ikickner  assures  mc  that  much  gritty  material 
was  found  at  operation.  The  lime  must  have  been  shaken  out  of 
the  specimen  during  manipulation. 

Kpicris-is.  This  section  rejjrcsents  a  tendon  between  the  bundles 
of  which  firmly  organized  tissue  has  formed.  The  tendon  biuulles 
have  in  part  undergone  hyaline  degeneration.  Within  the  tendon  is 
a  cavity  containijig  necrosed  material. 
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Diagnosis.     Chronic  tendinitis  with  hyaline  degeneration. 
Case  IV. — Acute.     ]Male,  aged  about  sixty  years.     Operation 
seventeen  days  after  direct  injury.     Well-developed  adhesions  in 
bursa;  two    discrete    white    powdery    deposits    in    supraspinatus 
tendon. 

Pathological  Examination.  Sections  reveal  a  thin  rind  of  tendon 
tissue  enclosing  a  cavity  containing  finely  granular  necrosed  material. 
Within  the  tendon  tissue  are  extensi\-e  areas  of  necrosis,  most  of 
which  take  the  lime  reactions  with  hematoxylon.  The  necrotic 
material  within  the  cavity  also  shows  extensive  areas  of  calcifi- 
cation. In  no  specimen  was  the  slightest  reactive  tissue  noted, 
in  the  form  of  round-celled  infiltration,  granulation  tissue,  or  the 
formation  of  new  bloodvessels. 

Diagnosis.  Necrosis  and  calcification  of  tendon. 
SoiMARY.  The  first  three  cases  exemplify  three  stages  of  a 
lesion  that  may  be  termed  "tendinitis."  The  common  factor  is  the 
formation  within  and  around  the  tendon  fibers  of  graiuilation 
tissue  which  corresponds  in  a  general  way,  according  to  mor- 
phological criteria,  with  the  duration  of  the  illness.  We  find, 
accordingly,  a  progressive  organization  of  the  reactive  inflammatory 
tissue  in  and  around  the  necrosed  portions  of  the  tendon,  so  that 
a  mere  round-celled  infiltration  with  early  formation  of  blood- 
vessels in  the  first  case  becomes  a  scar-like  tissue,  with  fully  de- 
veloped bloodvessels  in  the  third.  The  last  case  shows  no  reactive 
tissue  around  the  dead  portions  of  the  tendon,  although  the  duration 
of  illness  was  practically  the  same  as  in  the  first  case.  The  only 
way  we  can  account  for  this  absence  is  the  age  of  the  patient,  at 
which  time  the  reaction  forces  of  the  body  are  notoriously  deficient. 
Necrosis.  Another  common  factor  in  all  four  cases  is  the  pres- 
ence of  necrotic  tissue.  It  has  the  same  morphological  appearance 
in  all,  namely,  a  finely  granular,  amorphous,  and  completely 
acellular  mass.  In  Cases  I,  II,  and  l\  this  necrotic  tissue  is  more 
or  less  calcified.  Topographically  the  necrotic  tissue  has  two 
relations:  either  in  direct  continuity  with  the  tendon,  or  with 
a  greater  or  smaller  zone  of  granulation  tissue  intervening. 

The  necrotic  tissue  can  have  only  two  sources:  (1)  the  degenera- 
tion of  the  blood  and  serum  consequent  upon  the  primary  trauma; 
(2)  the  breaking  down  by  coagulation  necrosis  of  the  tendinous 
structures.  The  first  origin  can  obviously  be  excluded  for  the 
following  reasons:  (a)  There  is  no  blood  pigment;  (h)  the  appear- 
ance of  the  tissue  is  too  homogeneous  and  plastic  to  arise  from  a 
fluid  origin;  (c)  the  continuity  between  the  necrosed  area  and  the 
surrounding  solid  tissue  is  a  gradual  one,  so  that  it  is  impossible 
to  determine  a  sharp  definition  between  the  well-preserved  and  the 
necrotic  areas.  Were  the  necrosis  of  fluid  origin  we  should  expect 
a  cyst-like  cavity.  I  conclude,  therefore,  that  the  necrosis  arises 
from  actual  death  of  tendon.     The  explanation  of  the  necrosis  is 
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obvious.  The  blood  supply  of  a  tendon  is  notoriously  meager. 
The  tendon  bundles  proper  have  no  blood  supply.  Whatever 
bloodvessels  the  tendon  contains  are  present  only  in  the  connective- 
tissue  left  between  the  tendon  bundles  (Stohr),  and  these  are  small 
in  size  and  number.  It  is,  therefore,  readily  understandable  how 
a  trauma,  however  slight,  may  interfere  profoundh'  with  the 
blood  supply  of  a  given  area  of  tendon  and  thereby  cause  necrosis. 

Calcification.  Lime  is  found  in  Cases  I,  II,  and  IV.  In  Case  III 
Dr.  Brickner  assures  me  that  he  found  gritty  masses  at  the  opera- 
tion. The  failure  to  find  lime  microscopically,  therefore,  may  be 
regarded  as  accidental,  due,  in  all  probability,  to  the  fact  that 
the  lime  deposit  was  shaken  out  in  the  subsequent  manipulation 
of  the  specimen. 

The  lime  is  present  in  three  forms :  (1)  as  small  sand-like  particles 
within  the  necrosed  tissue;  (2)  as  diffuse  massive  calcification  of 
the  necrosed  tissue;  (3)  as  isolated  discrete  and  sharply  defined 
nodules  embedded  within  the  tendon  or  the  granulation  tissue. 
Furthermore,  Brickner  reports  calcification  in  some  cases  upon  the 
surface  of  the  tendon,  in  the  form  of  a  thick,  white,  gritty  material, 
associated  with  a  minute  tear  of  the  tendon.  He  has  also  found 
at  operation,  and  by  Roentgen-ray,  multiple  deposits  in  the  tendon, 
sometimes  at  a  considerable  distance  from  its  insertion.  In  some 
cases  the  shadow-forming  deposit  is  quite  liquid,  and  this  occurs  in 
early  as  well  as  old  cases,  in  extra-  as  well  as  intratendinous  deposits. 

What  is  the  pathogenesis  of  this  calcification?  At  the  outset  it 
is  necessary  to  settle  the  question  whether  these  tendinous  calci- 
fications are  due  to  injury  of  the  humerus,  by  the  statement  that 
neither  Brickner  nor  any  other  observer  has  ever  seen  any  direct 
connection  of  the  deposit  with  the  bone,  either  by  Roentgen  rays  or 
at  operation. 

The  pathogenesis  of  calcification  within  tendons  is  governed 
by  the  same  conditions  that  apply  to  abnormal  calcifications  in  other 
parts  of  the  body.  It  has  been  definitely  established  that  calcifi- 
cation only  occurs  in  dead  or  inert  tissue,  that  is,  tissues  that  have 
no  l)l()()d  suj)ply.  It  never  occurs  in  tissues  whose  blood  suj^ply 
is  abundant.  Familiar  examples  of  calcification  in  necrosed  tissues 
are  those  in  caseous  tubercles,  atheromatous  plaques,  old  abscesses, 
infarcts,  and  old  sebaceous  and  dermoid  cysts.  Furthermore, 
calcification  has  a  peculiar  predilection  for  connective-tissues  that 
have  undergone  hyaline  degeneration,  which  also  is  merely  a  form 
of  necrosis.  This  is  commonly  noted  in  fibromyomata  of  the 
uterus  of  long  standing.  I  have  also  noted  this  phenomenon  in 
the  hyaline  corjiora  albicantia  of  the  ovary;  in  the  wall  of  a  chronic- 
ally inflamed  tube;  in  old  pleuritic  thickenings;  in  the  walls  of 
hydatid  cysts;  in  old  scars,  etc.  Furtliermore,  it  is  an  interesting 
observation  tliat  wherever  we  find  a  dej)osit  of  lime,  we  are  apt, 
at  the  same  time,  to  find  partial  ossification  of  the  tissues.     The 
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conditions  under  which  ossifications  form  after  calcification  are  not 
precisely  understood,  but  they  probably  depend  upon  two  factors: 
(1)  a  sufficient  period  of  time  and  (2)  the  formation  of  a  reactive 
blood  supply.  We  predict,  therefore,  that  an  extensive  study  of 
calcified  tendons  will  sooner  or  later  discover  an  instance  of  ossi- 
fication.   This  point  will  again  be  discussed  in  greater  detail. 

Causation  of  Early  Calcification.  Brickner-  calls  attention  to 
the  remarkably  early  appearance  of  the  calcification  in  these  cases. 
In  addition  to  the  first  and  fourth  cases,  in  which  the  lime  deposit 
was  demonstrated,  roentgenographically,  upon  the  tenth  and 
eleventh  days  respecti\ely  following  the  injury,  Brickner  has  found 
the  deposit  by  roentgenography  as  early  as  twenty-four  hours  and 
five  days  after  trauma. 

Now,  in  all  the  instances  of  pathological  calcification  that  we 
have  considered  it  has  been  generally  accepted  that  the  deposition 
of  lime  occurs  only  when  the  necrosis  is  of  long  standing.  Calci- 
fication of  a  tissue,  in  other  words,  is  generally  regarded  as  indicat- 
ing chronicity  of  the  lesion.  How,  therefore,  are  we  to  account  for 
the  very  early  calcification  noted  in  these  cases? 

It  seems  to  me  that  sufficient  explanation  of  this  phenomenon 
is  found  in  the  observations  upon  experimental  calcification. 
Litten'^  and  Lick^  found  lime  microscopically  in  necrosed  portions 
of  the  kidney,  one  day  after  ligature  of  the  renal  artery.  Especially 
significant  for  our  purposes  are  the  observations  of  Schujeninoff,^ 
who  found  calcification  of  the  muscle  fibers  both  in  man  and  in 
animals  one  and  a  half  days  after  the  suture  of  a  divided  muscle. 
The  lime  in  every  instance  was  near  the  suture  line,  and  the  affected 
muscle  fiber  was  the  seat  of  colloid  degeneration.  Schujeninoff 
believed  that  the  calcification  was  due  to  interference  with  the 
circulation  by  the  ligation  of  small  bloodvessels.  I  have  frequently 
seen  calcification  of  necrosed  portions  of  malignant  growths  when 
the  duration  of  necrosis  could  be  reasonably  reckoned  in  terms  of 
days. 

Strangely  enough,  the  repeated  observations  upon  experimental 
healing  of  tendons  fail  to  throw  any  light  upon  the  problem  of  the 
early  incidence  of  calcification  in  the  spinatus  tendons.  Studies 
upon  the  injury  and  repair  of  tendons  are  numerous  enough,  the 
more  comprehensive  being  those  of  Palla,^  Seggel,'^  and  Yamagiva.* 
I  have  studied  the  extensive  protocols  of  these  writers  carefully, 
and  in  not  a  single  instance  was  calcification  of  the  tendon  noted. 
The  absence  of  calcification  is  puzzling,  and  can  be  accounted  for 
only  by  the  fact  that  the  tendo  Achilles,  exclusively  employed  for 
experimental  purposes,  presents  some   peculiar  biological   proper- 

5  Loc.  cit.  5  Ztschr.  f.  klin.  Med.,  1880,  v.  i. 

*  Arch.  f.  klin.  Chir.,  1908.  Ixxxv,  118.  ^  Ztschr.  f.  Hoilk.,  1897,  xviii,  79. 

«  Beitr.  z.  klin.  Chir..  1909,  Ixiii,  644.  •  Ibid.,  Chir.,  1903,  xxxviii,  342. 
'  Arch.  f.  Path.  Anat.,  Virchow,  cxxxv,  30s>. 
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ties  that  do  not  predispose  it  to  calcification.  In  order  to  satisfy 
ourselves  upon  this  point,  we  propose,  at  some  future  date,  to 
repeat  these  experiments  upon  the  spinatus  tendons. 

At  all  events,  there  is  already  ample  evidence  in  certain  tissues, 
at  least,  that  calcification  in  necrotic  tissue  occurs  earlier  than  is 
generally  believed.  In  all  probability  the  early  or  late  incidence  of 
calcification  depends  upon  peculiar  predilections  of  certain  tissues, 
due  to  chemical  affinities  the  nature  of  which  has  not  been  precisely 
determined  (Adami).^  This  will  explain  why  calcification  occurs 
oftener  in  some  tissues  than  in  others.  Wells^*'  accounts  for  the 
greater  frequency  (in  his  experience)  of  calcification  in  the  lungs, 
stomach,  and  kidneys  by  the  fact  that  these  organs  have  an  acid 
secretion  which  precipitates  carbonate  of  lime.  This  contention 
is  hardly  tenable  in  view  of  the  fact  that  some  of  the  commonest 
lime  deposits  arise  in  tissues  that  are  constantly  bathed  in  alkaline 
juices,  for  example,  arteriosclerosis.  To  explain  the  early  calcifica- 
tion in  tendons,  we  suggest  that  perhaps  it  is  the  collagen,  present 
in  the  tendons,  according  to  Gies  and  Buerger,"  to  the  extent  of 
37  per  cent.,  that  acts  as  the  lime  precipitant.  This  suggestion 
arose  from  the  observations  of  SchujeninofiV"  ^vho  showed  that  the 
muscle  fibers  in  which  lime  deposition  occurred  were  in  a  state 
of  colloid  degeneration — a  condition  chemically  allied  to  collagen; 
and,  furthermore,  by  the  affinity  of  cartilage  (which  is  also  rich  in 
collagen,  (Hammersten^^)  for  calcification. 

^Maturity  of  the  patient  is  unquestionably  a  large  factor  in 
determining  calcification  of  tendon,  and,  indeed,  of  other  tissues 
as  well.  Calcification  is  extremely  rare  in  children  and  youth, 
and  becomes  progressively  more  frequent  as  age  ad^•ances.  This 
explains  why  subacromial  bursitis  with  calcification  of  the  spinatus 
tendons  has  never  been  observed  in  the  young. 

Previovs  Pathological  Studies  iqioii  Calcification  of  the  Sjyificitvs 
Tendon.  As  far  as  we  are  aware,  no  previous  systematic  study 
has  been  made  of  the  pathogenesis  of  the  lesion  underlying  the 
symptom-complex  embraced  under  the  term  "subacromial  burs- 
itis." There  are  only  two  pathological  reports  upon  excised  portions 
of  tendons,  that  of  Wright,  in  one  of  Codman's^^  cases  and  that  of 
Wrede.^^ 

Wright's  report  was  "microscoj^ic  examination  of  the  material 
from  your  case  of 'sub-deltoid  bursitis' shows  the  following:  The 
main  constituent  of  the  material  is  a  coarse,  dense,  fibrous  tissue. 
Associated  with  this  is  a  looser  coimective-tissue  in  which  are 
enclosed  bloodvessels  and  a  good  many  cells  of  the  Iyini)h()cyte 

•Principles  of  Patholopy,  riiiladtlpliia.  1014.  '"  .Vroh.  Int.  Med.,  vii,  721. 

"  Anicr.  .lour.  Physiol.,  DpcimhImt,  1901.  '-  Loo.  cit. 

"  Tcxt-bof)k  of  Pliy.sioloKiciil  Clicmistry.  Tniiis.  from  7tli  CTcrniati  od.,  lOH. 
"  liostoii  Mi'd.  and  Surjj.  Jour.,  IIIOS.  clix,  beginning  Octobor  22. 
"•Arch.  {.  klin.  Chir.,  1912,  xcix,  259. 
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series.  The  coarse,  fibrous  tissue  in  some  })laces  contains  more 
fibroblasts  than  elsewhere,  and  may  therefore  be  considered  to  be 
in  process  of  growth  at  these  points.  In  a  few  places  it  is  necrotic, 
and  it  contains  few  bloodvessels.  I  can  not  find  any  evidence  of 
tuberculosis.  The  material  seems  to  me  to  show  a  slow,  productive 
inflammatory  process  combined  with  degeneration  and  necrosis 
similar  to  the  process  observed  in  the  heart  valves  in  some  cases 
of  chronic  endocarditis." 

Wrede's  case :  Man,  aged  seventy-six  years,  who  had  suffered  for 
one  year  following  a  trauma.  At  operation  a  deposit  within  the 
supraspinatus  tendon  was  found.  From  this  portion  a  small  piece 
was  excised.  The  tendon  was  found  necrotic  with  deposition  of 
lime.  In  addition  there  were  granulation  tissue  and  giant  cells. 
These  findings,  therefore,  correspond  to  our  own.  Wrede  enters 
into  a  prolix  discussion  of  the  etiology  of  the  malady,  and  finally 
assumes  a  non-committal  attitude. 

Analogy  of  ihe  Lesion  to  Other  Pathological  States  of  Tendons. 
Calcification  of  the  spinatus  tendons,  following  so  soon  after  trauma 
(the  etiology  described  by  the  more  extensive  observers  of  this 
malady,  Brickner  and  Codman),  has,  as  far  as  I  am  aware,  no 
precise  analogy  in  human  pathology.  This  singularity  is  especially 
striking  when  we  consider  that  the  trauma  in  most  of  the  cases  is 
slight  or  trivial,  merely  sufiicient,  as  Brickner  and  Codman  declare, 
to  jam  the  spinatus  tendons  between  the  head  of  the  humerus 
and  the  acromion  process.  The  thought  obviously  suggests  itself. 
Why  are  other  tendons,  such  as  the  tendo  Achilles  and  those  around 
the  knee  and  elbow  which  are  more  frequently  subjected  to  trauma, 
free  from  such  calcification?  The  answer  is  that  such  calcifications 
probably  do  occur,  although  the  pathological  proof  is  thus  far 
lacking. 

Since  the  introduction  of  the  Roentgen  rays,  shadows  in  tendons, 
especially  in  the  neighborhood  of  joints,  are  a  frequent  finding.  As 
instances,  we  cite  the  not  uncommon  calcification  or  ossification 
in  the  tendo  Achilles  arising  in  continuity  from  the  posterior  aspect 
of  the  OS  calcis  (Horing,'^  Jacobsthal,^"  Haglund,i^),  but  sometimes 
isolated  within  the  tendon  (Blencke,^^  Finney,-**) ;  also  to  the  frequent 
ossification  of  tendons  around  joints  following  sprain  or  fracture, 
for  example,  the  triceps  (Engelbrechtson,-^  Fragenheim^-),brachialis 
anticus  (Tyson-^),  adductor  longus  (Boyd,-^  Whitelock-^),  obliquus 
externus   (Charles^®),  quadriceps  femoris   (Biihr"),   gastrocnemius 

"  Deutsch.  ined.  Wchnschr.,  1908,  xxxiv,  175. 

'"Arch.  f.  klin.  Chir.,  Ixxxviii,  146.  '«  Ztschr.  f.  orthop.  Chir.,  xix,  457. 

»» Ibid.  1908,  XX,  363. 

'"  Quoted  by  Binnie,  Keen's  Surgery,  vol.  ii. 

"  RaUway  Surg.  Jour.,  1911-1912,  xviii,  320. 

^  Med.  Klinik,  1909,  v,  278.  "British  Med.  Jour.,  April  16.  1910. 

"Clin.  Jour.,  London,  1897,  x,  186. 

"Sprains  and  Allied  Injuries  of  Joints.  London,  1909. 

'« British  Med.  Jour.,  1912.  i,  949.  "  Quoted  by  Engelbrechtaon. 

VOL.    150.    NO.    1. JULY,    1915.  5 
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and  (leltoideus  (Wliitelook-^).  The  cases  of  so-called  "riders' 
bone,"  i.  e.,  formation  of  bone  within  the  tendons  of  the  aildnctors 
of  the  thigh,  and  "drill  bone,"  in  the  insertion  of  the  deltoid, 
probably  also  belong  to  this  group  of  traumatic  "ossifications"  of 
tendons.  These  citations  prove  that  traumatic  "ossifications" 
do  occur,  although  by  no  means  commonly.  I  have  purposely 
cast  doubt  upon  the  validity  of  the  osseous  formation  by  the  use 
of  quotation  marks  for  the  reason  that,  with  the  exception  of  the 
case  of  ossification  of  the  tendo  Achilles,  reported  by  Jacobsthal, 
the  pathological  proof  of  the  presence  of  bone  is  entirely  lacking. 
It  is  by  no  means  proved  that  some  of  the  shadows  reported  as 
bone  by  various  observers  may  not  have  been,  those  of  lime  con- 
cretions. 

Whether  these  shadows  are  of  lime  or  bone  is,  for  our  purposes,  a 
matter  of  indifference,  for  the  reason  that,  as  most  pathologists  have 
agreed,  calcification  always  precedes  abnormal  ossification.  These 
shadows  at  some  stage  of  the  process  must  have  been  those  of  pure 
lime  deposits.  The  earlier  stages  of  bone  formation  are  precisely 
those  that  we  have  described  in  our  tendon  specimens,  namely, 
death  of  tissue  with  calcification.  I  have  never,  nor,  as  far  as  I 
am  aware,  has  anybody  else,  seen  an  area  of  ossification  occurring 
de  novo  in  normal  tissue.-^ 

This  postulate  leads  us  to  predict,  as  I  have  said  before,  that  when 
more  of  these  calcified  spinatus  tendons  are  examined,  bone  will 
sooner  or  later  be  found. 

The  demonstration,  therefore,  that  calcification  always  precedes 
ossification  removes  whatever  doubt  may  have  arisen  as  to  the 
validity  of  the  analogy  between  the  traimiatic  calcification  of  the 
supraspinatus  tendon  and  the  supposed  bony  lesions  that  we  have 
enumerated. 

The  mere  demonstration  of  an  analogous  traumatic  lesion  of 
the  tendons  by  no  means  accounts,  however,  either  for  the  peculiarly 
common  or  for  the  early  incidence  of  calcification  of  the  spinatus 
tendons.  The  lesions  in  the  other  tendons  to  which  I  have  referred 
are  infrequent,  and  the  manner  of  the  process  indicates  that  the 
calcification  must  have  come  rather  late  upon  the  trauma.  The 
lesions  in  the  spinatus  tendons,  on  the  other  hand,  are  comparatively 
common,  as  proved  by  the  experience  of  Brickner,  who  has  seen  over 
twenty  cases  within  the  last  two  years.  The  early  and  connnon 
incidence  appearance  of  lime  in  these  cases  has  no  precise  counter- 
|)art,  and  neither  of  us  is  able  to  submit  a  satisfactory  exi)lanation. 
We  hope  to  be  able  to  later. 

"  Loc.  tit. 

2'  I  liivvc  summarized  the  entire  suhjoct  of  the  histogoiiosis  of  ossification  in  a 
paper  shortly  to  l)e  piil)lislie(l,  entitled.  "The  Iteiation  of  Angiotjencsis  to  Ossifi- 
eation."  In  passing,  the  manner  wiierehy  a  mass  of  lime  is  converted  into  bone  is  an 
interesting  process,  and  analogous  in  its  details  to  normal  endochondral  or  mem- 
branous ossification.  Furthermore,  I  shall  show  that  the  development  of  blood- 
vessels forms  the  keynote  to  the  interpretation  of  the  entire  process. 
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The  Surgical  Clinics  of  John  B.  Murphy,  M.D.,  at  Mercy 
Hospital,  Chicago.  Vol.,  IV;  Number  1  (February,  19,15);  pp. 
185;  41  illustrations.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1915. 

This  publication  inaugurates  its  fourth  year  with  the  query  by 
Dr.  ]\rurphy :  What  is  an  intestinal  fistula  ?  The  answer  is  included 
in  a  diagnostic  talk  followed  by  four  illustrative  cases,  with  com- 
ments. The  possible  sources  of  intestinal  fistulas  are  mentioned  in 
a  table  three  pages  long.  The  various  locations  of  appendicular 
abscesses  according  to  the  position  of  the  ajipendix,  are  shown  in 
seven  cuts  taken  from  Dr.  INTurphy's  article  in  Keen's  Svrgery. 
Dr.  Murphy  bemoans  his  inability  to  find  a  term  more  expressive 
of  his  opinion  of  the  "expectant  treatment"  for  appendicitis  than 
the  vmhana  method,  or  dolce  far  nieiite. 

On  page  2(5  the  intern  was  right  and  Dr.  Murphy  wrong  about 
the  omission  from  the  history  of  the  ])atient's  knowledge  of  his  tem- 
perature. On  the  next  page,  in  speaking  of  end-to-end  anastomosis 
by  the  suture  method,  Dr.  IMurphy  refers  to  the  "Lembert"  stitch. 
It  is  probable  that  he  meant  a  Dupuytren  stitch,  which  is  the  one 
usually  emploj'ed  in  this  operation,  because  it  takes  less  time  for 
insertion. 

In  discussing  aneurysms  on  page  G4,  Dr.  I\Iuri)hy  is  in  error  when 
he  describes  Hunter's  treatment  as  "a  double  ligation,  above  and 
below  the  sac."  John  Hunter's  method  was  that  of  proximal  liga- 
tion far  from  the  sac,  as  is  shown  by  his  historical  ligation  of  the 
superficial  femoral  artery  in  the  canal  that  bears  his  name  for  pop- 
liteal aneurysm,  in  December,  1785.  With  the  exception  of  turning 
out  the  clots,  Dr.  Murphy's  definition  corresponds  to  the  treatment 
of  Antyllus.  The  second  table  in  the  book  gives  a  classification 
and  statistics  of  aneurysm. 

In  Dr.  Mix's  discussion  of  the  case  of  di\ision  of  the  brachial 
plexus,  he  overlooks  the  fact  that  the  brachialis  muscle  is  supplie<l 
in  part  by  the  musculosj)iral  nerve.  A  discussion  of  supraclavicular 
subcutaneous  lesions  of  the  brachial  i)lcxus  not  associated  with 
skeletal  injuries  and  occurriMg  betwec-n  the  trans\<Tse  processes 
and  the  clavicle,  of  which  there  arc  about  twenty-one  cases  on 
record,  is  conspicuous  by  its  absence,  and  might  well  have  been 
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included.  We  doubt  that  the  tendons  of  the  pectoral  muscles  could 
be  cut  at  a  point  corresponding  to  the  middle  third  of  the  clavicle. 
A  series  of  illustrations  shows  Dr.  IMurphy's  technique  of  inserting 
an  intramedullary^  splint  into  a  fractured  tibia.  The  open  reduction 
of  a  posterior  luxation  of  the  spine  at  the  second  lumbar  vertebra 
is  particularly  interesting.  In  discussing  a  case  of  old  compound 
fracture  of  the  malar  bone,  Dr.  Murphy  says:  "The  trifacial  is 
chiefly  the  sensory  nerve  (of  the  face),  although  it  must  not  be  for- 
gotten that  it  also  contains  the  motor  nerve  supply  to  the  masseter 
muscle."  Why  were  the  temporal  and  external  and  internal  ptery- 
goids not  included?  In  discussing  a  case  of  ununited  birth-fracture 
of  the  clavicle  in  a  boy,  aged  nine  years,  the  statement  is  made  that 
bone  transplantation  is  out  of  the  question.  An  inlay  bonegraft 
inserted  into  the  anterior  surface  could  not  have  been  included  in 
this  assertion.  A  statement  worth  emphasizing  is:  "Remember 
that,  as  a  rule,  a  Lane  plate  should  not  be  used  where  there  is  a 
failure  of  union."  The  talk  on  carbuncle  of  the  arm  is  very  valuable. 
In  speaking  of  lip  carbuncles,  ligation  of  the  facial  vein  high  up  to 
prevent  thrombophlebitis  extending  into  the  ophthalmic  vein  and 
cavernous  sinus  is  not  mentioned.  The  remaining  cases  include 
plastic  work  on  thumbs,  plating  of  a  fractured  femur,  and  gangrenous 
appendicitis.  P.  G.  S.,  Jr. 


Arteriosclerosis:  A  Consideratiox  of  the  Proloxgatiox  of 
Life  and  Efficiency  after  Forty.  By  Louis  Faugeres 
Bishop,  A.M.,  M.D.,  Clinical  Professor  of  Heart  and  Circulatory 
Diseases,  Fordham  University  School  of  ]\Iedicine,  New  York 
City.  Pp.  383;  11  plates,  and  25  figures  in  text.  London: 
Oxford  University  Press,  1914. 

This  volume  comes  to  us  in  the  usual  good  dress  of  the  Oxford 
medical  publications.  Its  contents  survey  from  every  angle  this 
disease  of  ever-increasing  modern  interest.  Twenty-one  chapters 
take  up  arteriosclerosis,  discussing  etiology,  symptoms,  prevention, 
nursing,  treatment,  blood-pressure,  angina  pectoris,  life  insurance, 
chemistry  of  the  proteins,  the  prolongation  of  life  in  arteriosclerosis, 
and  so  forth.  Much  emphasis  is  laid  u]>on  jirotein  sensitization  as 
a  cause  of  this  malady,  while  the  liberal  protein  diet  is  the  subject 
of  discussion  in  many  paragraphs.  The  book  is  \^Titten  in  a  very 
entertaining  style.  It  leaves  the  impression  that  its  author  is 
j)orliaps  a  trifle  overenthusiastic  and  that  he  has  resorted  to  some 
unnecessary  repetition  in  order  to  fill  out  the  pages.  For  example, 
of  the  fifty-four  pages  devoted  to  the  chapter  on  diet  in  arterio- 
sclerosis, forty-two  are  devoted  to  chee.se  as  an  article  of  food. 
Yet  the  book  is,  on  the  whole,  ver\'  interesting,  espei-ially  so  in  the 
portions  which  touch  upon  the  jiersonal  experiences  of  the  author. 
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He  is  apparently  a  man  who  is  up  to  date  and  abreast  with  the  time?. 
The  notable  feature  of  the  work  is  the  impressive  emphasis  laid 
upon  the  somewhat  belated  recognition  by  physicians  that  arterio- 
sclerosis is  a  disease  and  not  a  lesion,  that  fibrosis  or  calcification 
in  the  arteries  is  not  essential  to  its  diagnosis,  that  such  arterial 
changes  may  exist  without  evidence  of  the  clinical  condition  what- 
ever, and  that  ordinarily  these  vascular  changes  are  accompanied  by 
changes  in  the  heart  and  other  organs,  thus  frequently  causing  evi- 
dence of  the  disease  entirely  outside  of  the  bloodvessels,  ^^^lile  the 
book  at  times  lags  in  interest,  it  shows  all  the  earmarks  of  a  thorough 
familiarity  with  the  subject  under  discussion.  It  is  refreshing  and 
stimulating.  It  is  food  for  thought,  and  seems  to  point  in  the  proper 
direction.  T.  G.  S. 


Praktikum  der  Chirurgie:  Eix  Leitfadex  f.  Aerzte  uxd 
Studierexde.  Von  Dr.  D.  Nordalvxx,  Oberarzt  der  2.  chirur- 
gischen  Abteilung  des  Auguste  Viktoria-Krankenhauses  Berlin- 
Schoneberg.  1.  Teil,  allgemeine  Chirurgie.  S.  216,  mit  90  teils 
farbigen  Abbildungen.  Berlin  und  Wien:  Urban  &  Schwarz- 
enberg,  1915. 

Writtex  at  the  request  of  colleagues,  Nordmann  briefly  presents 
points  essential  to  every-day  surgery,  dedicating  the  volume  to 
his  teacher,  Werner  Koerte.  The  work  is  based  upon  his  experience 
of  many  \ears  as  Assistant  in  the  ^Municipal  Hospital  at  Urban- 
Berlin, 

In  a  brief  introduction  Nordmann  sums  up  the  qualifications  of 
a  modern  surgeon,  saying  very  properly  that  he  must  be  grounded 
in  small  details,  and  that  while  he  must  not  cling  to  the  old  too  long, 
yet  he  must  not  be  too  ready  to  adopt  the  new. 

In  going  over  the  book  carefully  the  re\iewer  noted  numerous 
differences  in  the  details  of  surgical  technique  as  carried  out  in 
Germany,  from  the  American  methods.  Errors  of  omission  and 
commission  were  relatively  common,  a  few  of  which  are  subjoined. 

In  carcinoma  of  the  breast,  the  etiological  infiuence  of  a  single, 
large  trauma  should  be  pointed  out.  Paget's  disease  of  the  nipple, 
or  epithelioma  of  the  lactiferous  ducts,  as  well  as  Virchow's  car- 
cinoma mastitoides,  should  not  have  been  omitted.  The  etiological 
significance  of  a  single  severe  trauma  in  sarcoma  is  not  mentioned. 
Coley's  fluid  is  not  alluded  to.  In  pseudoleukemia  the  role  of  the 
diphtheroid  bacillus  is  not  annotated.  In  the  differential  diagnosis 
of  lipoma,  especially  of  the  soft  variety,  cold  abscess  should  receive 
its  share  of  attention.  Radium  is  not  referred  to  as  the  best  means 
of  treating  warts,  nor  of  certain  angiomata.  No  mention  of  Lud- 
^ig's  angina  is  made  throughout  the  book — a  rather  serious  omission. 
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On  the  whole,  the  enchiridion  forms  a  safe  and  rehable  guide  for 
the  general  practitioner  who  does  surgery,  as  well  as  for  the  surgical 
neophyte.  The  medical  aspect  receives  due  prominence,  and  the 
principles  of  therapeutic  rest,  so  ably  inculcated  by  Hilton,  are 
properly  emphasized.  There  is  a  pleasing  interspersion  of  illus- 
trative cases  throughout  the  volume.  P.  G.  S.,  Jr. 


A  Text-book  of  Histology.  By  Frederick  R.  Bailey,  A.M., 
M.D.  Fourth  revised  edition;  pp.  G44;  384  illustrations.  New 
York:  William  Wood  &  Co.,  lOb"). 

This  is  a  book  written  for  the  instruction  of  students  of  normal 
histology,  to  be  used  in  connection  with  laboratory  work.  That  it 
has  now  reached  its  fourth  edition  shows  that  it  has  proved  itself 
adapted  for  this  jiurpose.  The  book  is  subdivided  into  four  parts: 
Histological  technique  occupies  forty  i)ages,  and  the  general  account 
of  the  cell,  twenty  pages.  The  tissues  are  considered  in  eighty 
pages  and  the  systems  of  organs  in  three  hundred  and  forty  pages. 
Over  a  third  of  this  latter  part  is  devoted  to  the  account  of  the 
nervous  system,  which  is  written  by  a  separate  author.  Dr.  ().  S. 
Strong,  in  a  thorough  manner.  In  each  chapter,  besides  the  descrip- 
tion of  the  mature  tissues,  separate  paragraphs  are  devoted  to 
development,  special  technique,  and  general  references  for  further 
study.  The  index  is  unusually  complete.  For  illustrations,  the 
author  has  adopted  the  easy  method  of  selecting,  with  due  acknowl- 
edgement, illustrations  which  suited  his  needs,  from  existing  text- 
books or  journals.  In  its  present  edition  the  book  should  continue 
to  be  a  useful  and  reliable  guide  to  the  stud\"  of  histolog\'. 

W.   II.  F.  A. 


A  Manual  of  Piivsiolociv.  wnii  Practical  Exercises.  Bv 
G.  N.  Stkwakt,  M.A.,  D.Sc.  M.D.  (Kdin.),  D.P.H.  (Camb.). 
With  col(»r('d  ])late  and  4(>7  other  illustrations.  Seventh  edition. 
New  ^'(.rk:  Willi;ini  Wood  ^:  Co..  I'M  I. 

ArTii()i{s  of  t('\t-I)ooks  may  be  dixidcd  into  two  groups:  those 
who  fill  the  i)iiges  with  dogmatic  statements,  and  thctsi'  who  discuss 
tlu'  more  important  |)rol)lenis  with  their  reader,  as  it  were,  giving 
him  sufficient  data  to  exercise  his  own  judgment,  to  some  extent 
at  least.  Dr.  Stew;irt  certainly  belongs  to  the  latter  group  in  sj)ite 
of  the  fact  that  the  book  is  called  a  manual.  Only  too  often  the 
sole  purpose  of  the  manual  is  to  pre|)are  the  student  for  an  examina- 
tion.    This  book,  on  the  ot^ier  IuuhI,  has  as  its  sole  function  the 
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c'X|)()undiii}i;  of  tlie  sul)jec't  of  physiology  in  its  prosi-iit  stati-  of 
advancement.  The  poor  or  indolent  student  who,  misled  by  the 
name,  huys  this  book  with  the  intention  of  "getting"  the  suliject 
in  examination  form  with  the  least  possible  efl'ort  will  be  disap- 
pointed. The  subject  of  physiology  is  becoming  more  complex 
each  year,  and  likewise  each  new  edition  of  this  work  has  become, 
more  involved.  This  is  particularly  manifest  in  the  chaj)ter  upon 
internal  secretions,  in  the  discussion  of  the  action  of  the  i)ancreas, 
in  the  chapter  upon  respiration  on  the  action  of  the  respiratory 
centre;  indeed,  knotty  problems  are  discussed  with  the  reader  in 
every  chaj^ter;  but  with  a  clearness  of  presentation  and  logic  as  to 
lend  much  interest  to  them.  The  interested  student  will  not  be 
repelled  but  fascinated.  It  is,  indeed,  a  splendid  book.  The 
author  possesses  an  exceptional  tolerance  for  ditl'erent  views,  but 
not  those  based  upon  insufficient  data.  This  is  seen  when  he 
refers  to  the  reciprocal  relation  of  the  ductless  glands,  where  he 
states,  "but  the  premature  attempts  which  have  been  made,  in 
the  absence  of  a  sufficiency  of  exact  data,  to  represent  their  mutual 
influence  by  crude  schemata,  have  retarded  rather  than  advanced 
our  knowledge,  and  need  not  l)e  referred  to  here."  But  one  criticism 
can  be  made  of  this  book  and  that  is  in  regard  to  the  practical 
exercises.  They  are  entirely  too  incomplete  to  meet  the  require- 
ments of  a  good  medical  school.  E.  L. 


Urinary  Analysis  and  Diagnosis  by  ^Microscopic  and  Chemi- 
cal Examination.  By  Louis  Heitzmann,  ]M.D.  Third  revised 
and  enlarged  edition.  Pp.  345;  131  illustrations,  mostly  original. 
New  York:  William  Wood  &  Company,  1915. 

The  present  edition  of  Heitzmann's  treatise  upon  urinalysis  con- 
forms largely  to  the  style  and  manner  of  presentation  of  the  previous 
editions.  Numerous  changes  have  been  made,  however,  in  the 
text,  so  that  the  subject-matter  has  kept  j)ace  with  the  many 
advances  made  in  the  chemical  analysis  of  urine,  while  in  dealing 
with  microscopical  examination  and  more  particularly  with  micro- 
scopical diagnosis,  the  author  sets  a  pace  which  at  times  it  is  diffi- 
cult to  follow.  Certainly  if  all  the  various  types  of  diseases  of  the 
urinary  tract  could  be  as  readily  diagnosed  by  the  examination  of 
the  centrifuged  specimen  as  Heitzmann  would  have  us  believe,  a 
LTreat  advance  would  be  attained  in  the  study  of  these  disorders. 

The  book  is  divided  into  three  ])arts  dealing  respectively  with 
the  chemical  examination  and  microscopic  examination  of  the 
urine  and  with  microscopic  urinary  diagnosis.  The  first  section 
■presents  admirably  the  various  methods  of  chemically  examining 
the  urine  which  can  be  employed  by  any  practitioner  with  only 
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a  minimal  amount  of  apparatus.  The  second  part  is  notable  for 
the  splendid  drawings,  illustrative  of  all  possible  organic  and  inor- 
ganic, normal  and  abnormal,  constituents  of  the  urine  seen  micro- 
scopically. The  third  division  deals  with  the  diagnosis  of  lesions 
in  the  urinary -system,  and  while  much  that  is  written  here  is  most 
.praise-worthy,  it  does  seem,  however,  that  it  is  stretching  a  point 
to  claim  that  practically  always  the  diagnosis,  the  duration  of  the 
disease,  and  the  prognosis  can  be  determined  by  the  study  of  the 
type  of  casts,  the  character  of  the  epithelia  and  the  other  urinary 
constituents  seen  under  the  microscope. 

The  book  as  a  whole  is  a  commendable  piece  of  work.  It  does 
not  attempt  to  delve  deeply  into  the  complicated  depths  of  urinary 
examination  but  shows  clearly  how  much  may  be  learned  from  the 
data  obtained  by  the  careful  study  of  the  urine  in  an  ordinary 
"routine  examination."  J.  H.  M.,  Jr. 


A  Medical  Dictionary  for  Nurses.  By  Amy  Elizabeth  Pope, 
Instructor  in  School  of  Nursing,  St.  Luke's  Hospital,  San  Fran- 
cisco, Cal.  Pp.  288;  11  illustrations.  New  York:  G.  P.  Put- 
nam's Sons,  1914. 

This  book  is  of  convenient  size,  bound  in  blue  linen,  uniform 
with  the  other  books  by  JMiss  Pope.  It  is  printed  in  clear  type 
and  on  easily  read  paper.  The  definitions  given  are  clear  and  show 
extensive  reading  and  thought  on  the  part  of  the  author.  For  a 
dictionary  of  its  size  it  is  not  sufficiently  complete,  nor  is  the  space 
allotted  to  the  various  words  evenly  distributed.  For  instance, 
after  the  word  bath  there  are  about  1300  words;  after  syphilis 
about  300  words;  whereas,  many  words  in  common  use,  such  as, 
borborygmus  or  diverticulum,  are  not  included.  However,  the 
definitions  of  the  words  gi\en  are  clearly  expressed.  The  work 
will  be  of  value  to  the  student  nurse.  ]M.  V.  S. 


Die  Mensciiliciie  Intelligenz  und  hire  Steigerung.  By  Dr. 
]\Ied.  a.  Lorand.  Pp.  416.  Leipzig:  Verlag  von  Dr.  "Werner 
Klinkhardt,  1914. 

This  is  an  interesting,  if  long,  dissertation  on  the  human  intelli- 
gence and  its  development.  Its  text  is  divided  into  the  various 
causes  which  have  a  tendency  to  influence  thought.  In  the  first 
division  is  discussed  the  influence  of  circulatory  changes,  glandular 
structures,  the  nose,  climat(\  and  general  nourishment.  In  the 
second  is  discussed  the  intelligence  of  men  and  women  and  the 
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influence  of  sex.  In  the  third  the  influence  of  such  extraneous 
subjects  as  alcohol,  syphihs,  migraine,  and  the  various  glandular 
diseases,  as  myxedema,  etc.  In  the  fourth  the  influence  of  sun, 
heat,  cold,  and  various  hygienic  measures.  In  the  fifth  chapter 
is  taken  up  the  discussion  of  rational  thinking,  its  development, 
and  particularly  the  method  of  its  improvement.  In  the  sixth  is 
discussed  memory  and  its  systematic  development,  and  in  the 
next  chapter  rational  mental  work,  in  which  there  is  an  interesting 
discussion  on  the  influence  of  parents  on  children  and  the  method  of 
studying  children.  Perhaps  the  eighth  chapter  is  most  interesting, 
for  it  takes  up  the  method  to  be  employed  in  the  development 
of  intelligence  in  children,  and  the  last  chapter  is  very  constructive, 
it  being  concerned  with  hygienic  measures  to  be  adopted  in  various 
schools  to  obtain  the  best  results. 

As  can  be  readily  seen  from  the  above  skeleton  it  would  be 
difficult  to  adequately  review  such  a  work  as  this.  To  anyone  who 
is  interested  in  the  development  of  intelligence  this  book  offers  a 
great  deal.  To  those  who  do  not  believe  that  all  sickly  children 
should  be  done  away  with,  this  book  offers  some  hope,  for  it  is 
interesting  to  learn  that  James  Watt  was  so  ill  as  a  child  that  he 
was  compelled  to  sit  ui  the  house  and  read  most  of  the  time.  That 
Descartes  was  compelled  to  lie  in  bed  for  eleven  hours,  and  thus 
began  his  philosophy.  That  Kant,  Locke,  Francis  Bacon,  Xewton, 
and  Pope  were  sickly  while  youngsters.  That  Haemlioltz  was  a 
hydrocephalic  child  and  Rousseau's  birth  cost  his  mother's  life. 
Rosseau  and  Voltaire  were  neurasthenic.  The  author  also  makes 
the  interesting  statement  that  those  writers  whose  work  was 
fantastical  were  ver\-  large  meat  eaters.  He  quotes  Dumas  the 
elder  and  Victor  Hugo  as  shining  examples  of  this.  It  is  interesting 
also  that  these  sickly  children  lived  to  an  old  age,  for  Humboldt 
died  at  ninety,  Kant  at  eighty,  Xewton  at  eighty-four,  Locke  at 
seventy-one,  etc.  It  can  be  seen  from  this  that  this  work  makes 
interesting  reading.  T.  H.  W. 


Feeble-mixdedxess:  Its  Causes  axd  Coxsequexces.  By  Hexry 
Herbert  Goddard,  Director  of  the  Research  Laboratory  of  the 
Training  School  for  Feeble-minded  Boys  and  (iirls,  at  Vineland, 
X.  J.     Pp.  .599;  illustrated.     Xew  York:  MacMillan  Co.,  1914. 

This  book  represents  the  work  done  in  the  Vineland  Research 
Laboratory  during  the  past  five  years,  it  being  an  attempt  to  dis- 
cover the  causes  of  feeble-mindedness.  The  histories  of  327  cases 
are  presented.  It  is  only  necessary  to  say  each  case  was  thoroughly 
worked  up,  the  material  having  been  selected,  and  as  a  consequence 
the  conclusions  drawn  merit  all  the  attention  that  can  l)e  given 
to  them.     Most  of  the  book  is  taken  up  with  the  detail  of  these 
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histories,  they  being  arranged  as  much  as  possible,  according  to 
wliether  or  not  the  causes  are  probably  hereditary,  with  neuropathic 
history,  accident  cases,  those  to  which  there  was  no  assignable 
cause,  and  those  which  were  unclassified. 

The  most  interesting  part  of  the  work,  of  course,  is  that  which 
concerns  itself  with  the  causes  and  theories  of  feeble-mindedness 
and  the  remedies.  The  most  interesting  fact  brought  out  was  that 
the  chief  cause  is  hereditary,  54  per  cent,  of  the  cases  studied  being 
included  in  this  class,  and  in  addition  11. .3  per  cent,  being  grouped 
under  the  pro])ably  jiereditary  class.  Their  conclusions  regarding 
alcoholism  were  surprising.  They  consider  only  the  drunkards. 
They  conclude  that  alcoholism  itself  ])robably  does  not  cause 
feeble-mindedness.  This  is  contrary  to  the  usually  accepted 
view.  They  come  to  the  conclusion  that  feel)le-nundedness  is 
hereditary,  and  that  a  child  will  at  maturity  have  the  average 
intelligence  that  its  ])arents  had,  and  that  the  inheritance  of  feeble- 
mindedness is  in  accordance  with  the  well-known  jMendelian  law. 
They  are  not  by  any  means  certain  of  this,  but  their  studies  have 
forced  them  more  or  less  to  this  conclusion.  Only  a  small  part  of 
the  book  is  taken  u{)  with  practical  applications.  They  point  out 
what  has  so  often  been  pointed  out  by  others,  that  the  State  should 
recognize  that  paupers,  criminals,  and  ne'er-do-wells  are  such 
chiefly  because  they  are  feeble-minded  and  that  they  should  be 
treated  as  such.  They  deplore  the  fact  that  all  the  States  do  not 
take  into  consideration  the  training  of  such  classes,  but  treat  them 
as  criminals,  thereby  only  propagating  this  class  and  not  really 
coming  to  any  definite  conclusion. 

On  the  whole,  this  ])ook  is  an  excellent  study  of  feeble-mindedness, 
and  should  l)e  recommended  to  all  i)hysicians  and  laymen  who  are 
interested  in  this  subject.  T.   11.  \\  . 


Defective  Ocul.\r  Movements  and  their  Diagnosis.  By 
E.  and  ]M.  Lant)OLT,  (Paris).  Translated  by  Alfred  Uoemmele, 
M.B.,  Ch.B.,  and  Elmore  W.  Bhewertox,  F.H.C.S.  Pp. 
99;  27  illustrations.  London:  Henry  I*>o\vde,  Oxford  University 
Press,  Hodder  &  Stoughton,  Warwick  Square,  E.  (\,  1914. 

This  small  \ ohune  is  based  upon  tlic  data  of  anatomy,  physiology, 
and  j)athology  of  the  nuiscles,  nerves,  and  centres.  We  miss  some 
of  the  clearness  we  are  accustomed  to  find  in  the  writings  of  the 
el(h'r  Landoh.  This  is  due  to  the  condensation  of  so  comprehensive 
a  subject  when  (k'ah  with  in  this  way.  It  is  not  easy  reading,  but 
is  an  excenent  I'adc  iiu-cinii  for  a  stu(h'nt  who  has  a  fair  knowledge 
of  the  anatomy  of  the  ncrxcs  and  centres  goNcrning  the  ocular 
nuiscles.  T.  B.  S. 
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Les  Prfjuges  en  Art  Dentaire  (Prejudices  Fouxd  in  Dextal 
Practice).  By  Dr.  K.  Charezieix,  Director  de  rEcole 
Praticiue  <le  Stomatologic  on  des  Ilautcs  Etudes  Deutaires  do 
Paris.     Pp.   120.     Paris:  A.  IMaloiiie. 

This  is  one  of  a  series  of  small  Nolumes  dealing  with  certain 
fallacious  ideas  that  have  cre{)t  into  the  i)ractice  of  various  special- 
ties of  medicine.  It  deals  with  prejudices  existing  both  in  the  minds 
of  the  dental  profession  and  of  the  laity.  The  writer  gives  his 
views  upon  the  use  of  local  anesthetics,  when  a  tooth  should  or 
shouKl  not  be  extracted,  the  relation  of  dental  sepsis  to  general 
health,  etc.  It  would  seem  that  some  of  the  prejudices  to  which 
attention  is  called  arc  more  imaginary  than  real,  at  least  as  api)lied 
to  the  dental  profession  in  this  country,  where  the  people  as  a  whole 
also  are  probably  better  educated  as  to  the  care  of  the  teeth  than 
in  France.  II.  II.  I. 


Behandluxg  Kosmetisciier  Hautleidex  (Sciioxheitsfehler). 
By  Dr.  S.  Jessner;  Sanitatsrat.  Third  Edition.  Pp.  159; 
11    illustrations.     Wiirzburg:  von    Curt    Kabitzsch,    1914. 

The  writer  takes  up  a  considerable  number  of  dermatological  con- 
ditions in  his  compact  little  volume — "Treatment  of  the  Cosmetic 
Skin  Diseases."  Jessner  first  refers  to  the  changes  in  the  integu- 
ment that  are  found  in  the  newborn;  the  so-called  "mother's- 
marks,"  vascular  and  i)igmented  nevi,  and  also  ichthyosis.  Then 
the  various  other  cosmetic  skin  diseases  are  discussed.  The  "snoAv" 
treatment,  electroly.sis,  the  galvanocautery,  the  Paquelin  cautery, 
the  Einsen  light,  the  uviol  lamp  (Schott),  the  quartz  lamp  (Kro- 
mayer)  are  mentioned  in  reference  to  some  of  the  various  conditions. 
Various  acids,  mitin  paste,  and  a  considerable  number  of  local 
applications  are  exploited.  E.  C  K. 


Scrofulosis.  By  Prof,  Dr.  G.  Corxet,  Berlin  and  Reichenhall. 
Translated  from  the  Second  German  Edition,  by  .].  E.  Billock, 
M.I).  Second  Edition.  Pp.  515.  New  York:  William  Wood 
&  Co.,  1914. 

This  the  second  edition  of  Scrofulosis  appears  seven  years  after 
the  exliaustion  of  the  first  edition.  Such  unusual  delay  makes  the 
book  indeed  practically  a  new  one  in  significance,  as  many  previous 
observations  have  been  placed  on  firmer  ground  and  the  oi)p()rtuuity 
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has  arisen  for  the  addition  of  much  new  materiah  By  its  means  a 
speedy  grasping  of  this  voluminous  subject  is  made  possible. 

We  are  shown  that  scrofulosis  is  the  result  of  a  local  diathesis 
affecting  principally  the  skin,  mucous  membranes,  their  immediately 
underlying  tissues  and  afferent  lymph  paths  (rather  than  a  general 
diathesis)  upon  which  an  infection  is  implanted.  The  infection 
may  be  tuberculous,  human  or  bovine  in  origin,  or  due  to  the  pus 
cocci.  The  characteristics  and  prognosis  of  the  various  types  are 
described  and  their  relation  to  general  and  pulmonary  infection 
shown. 

Therapeusis  in  all  its  aspects  receives  generous  space.  On  com- 
pletion of  the  book  one  feels  that  he  has  at  last  a  rational  basis  for 
his  advance  in  this  much  befogged  field.  The  exhaustive  bibli- 
ography deserves  mention.  A.  A.  H. 


An  Elementary  Study  of  the  Brain.  Bj^  Eben  W.  Fiske,  A.M., 
M.D.    Pp.  132;  Illustrated.    New  York:  The  :\Iacmillan,  Co. 

The  purpose  of  this  small  volume  is  to  supply  a  simple  laboratory 
manual  for  the  student  beginning  a  study  of  the  brain. 

It  contains  several  good  features.  The  subject  is  treated  from 
the  biological  standpoint,  the  first  few  chapters  being  devoted  to 
phylogency  and  ontogeny.  An  attempt  is  made  throughout  the 
work  to  show  the  physiological  and  psychological  aspects  of  the 
various  parts  described.  S.  L. 


Aids  to  Tropical  Hygiene.    Bv  Major  R.  J.  Blackham,  D.P.H. 
(Lond.),  R.A.M.C.    Pp.  187.    New"York:  William  Wood  &  Co. 

That  wonders  in  sanitation  have  been  accomplished  in  Panama 
and  other  tropical  localities  is  common  knowledge,  but  except  in 
the  vaguest  way,  just  how  this  has  been  done  is  not  generally  known. 

In  this  book  the  ])r(>blcm  of  making  a  troi)ical  country  habitable 
for  white  men  is  taken  uj)  and  the  solution  evolved. 

Such  topics  as  water  supply,  food,  clothing,  insects  and  disease, 
animal  parasites,  prevention  of  malaria,  as  applicable  to  tropical 
climes  will  commend  themselves  at  once  to  one  jilanning  a  sojourn 
in  this  i)art  of  the  world. 

Indeed,  in  no  way,  so  (niickly  as  by  familiarizing  one's  self  with 
this  little  work,  can  the  stay-at-home  i)ecome  informed  on  a  topic 
of  such  general  interest.  A.  A.  H. 
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On  the  So-called  Granular  Form  of  the  Tubercle  Bacillus. — G. 
Bruckxer  (Ztschr.  f.  Jdin.  Med.,  1914,  lx,\x,  SGOj  has  taken  up  the 
study  of  the  non-acid-fast,  so-called  granular  form  of  the  tubercle 
bacillus  as  described  by  ]Much.  As  a  result  of  his  study,  he  concludes 
that  the  modified  Gram's  stain  for  the  demonstration  of  the  Much's 
granules  in  the  sputum  is  unreliable  for  the  diagnosis  of  tuberculosis. 
This  applies  not  only  to  the  smeared  sputum,  but  also  to  antiformin 
preparations.  Groups  of  granules  arranged  in  rod  form  are  to  be  looked 
upon  as  tubercle  bacilli  in  the  sputum,  but  these  in  the  author's  ex- 
perience are  found  in  sputa  only  when  acid-fast  tubercle  bacilli  are 
demonstrable.  The  author  considers  the  granules  as  nothing  more 
than  tubercle  bacilli  demonstrable  by  the  modified  Gram's  stain. 
They  do  not  represent  a  special  form  of  the  tubercle  bacillus. 


An  Experimental  Study  of  the  Relation  of  the  Ductless  Glands  to 
Purin  Metabolism. — Fleisch.maxx  and  Saleckkr  i/J.schr.f.  klin.  Med., 
1914,  Ixxx,  456j,  in  attempting  to  shed  light  on  the  still  obscure  problem 
of  gout,  have  made  an  experimental  study  in  the  dog  of  the  effect 
of  the  glands  of  internal  secretion  on  purin  metabolism.  They  give 
extensive  protocols  of  their  experiments,  only  their  conclusions  can 
be  given  here.  Xudeinic  acid  fed  to  dogs  is  excreted  almost  quanti- 
tatively. This  condition  is  changed  when  pituitrin  is  administered 
at  the  same  time,  resulting  in  a  decrease  and  retardation  of  the  ex- 
cretion of  allantoin.  When  pituitrin  is  injected  into  an  animal  which 
has  been  placed  on  a  purin-free  diet,  there  frequently  occurs  a  slight 
increase  in  the  excretion  of  allantoin  with  a  subsequent  drop.     In  a 
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fasting  dog,  howe\  er,  tliis  increase  is  missed.  Adrenalin,  when  injected 
in  fairly  large  doses,  produces  a  marked  increase  in  excretion  of  allantoin 
without  increase  in  total  nitrogen.  The  reverse  etfeet  is  oI)ser\ed  after 
injection  of  phloridzin;  the  total  N  is  increased  hut  there  is  no  change 
in  allantoin.  In  thyroidectomized  animals  nucleinic  acid  which  is  fed 
is  excreted  in  lessened  amount.  Likewise  under  the  influence  of  ioflo- 
thyrin,  there  is  a  diminished  excretion  of  allantoiia  which  coincides  with 
the  marked  protein  destruction.  Administration  of  paraglandol  (para- 
thyroid gland  substance)  has  had  no  certain  effect  on  purin  metabolism. 
Purin  bases  fed  to  fasting  animals  are  appareatly  partly  retained.  An 
excess  of  fluid  causes  a  marked  rise  in  alhuitoin  excretion. 


Studies  of  the  Blood  in  Variola  and  Vaccinia. — M.  Sciiatz.mann 
{Ztschr.  f.  kliu.  Med.,  1914,  Ixxx,  3o3)  has  niade  careful  studies  of  the 
blood  in  seven  cases  of  variola,  two  of  which  were  fatal,  and  also  in 
vaccinia.  In  the  incubation  stage  of  variola,  the  author  finds  a  poly- 
nuclear  leukocytosis.  As  the  eruption  begins  to  appear  and  as  long  as  it 
remains  papular,  the  white  count  is  normal  or  subnormal.  With  the 
appearance  of  the  vesicular  stage,  the  white  count  again  increases, 
leading  to  a  more  or  less  marked  leukocytosis,  due  chiefly  to  increase  in 
lymphocytes.  A  relative  lymphocytosis  persists  for  weeks.  A  marked 
increase  of  the  polynuclear  neutrophile  cells  indicates  a  complication. 
During  convalescence,  the  eosinophiles  which  ne\er  completely  dis- 
appear increase  in  number.  In  severe  cases  Tiirck's  irritation  forms, 
myelocytes  and  erythroblasts  are  found.  A  considerable  number  of 
myelocytes  and  erythroblasts  with  only  a  slight  leukocytosis  is  an 
unfavorable  sign.  The  persistent  lymphocytosis  is  of  some  value  for  a 
retrospective  diagnosis  in  epidemics.  During  vaccinia,  there  is  a  moder- 
ate increase  of  the  white  count  the  first  day  following  the  inoculation. 
By  the  time  the  local  and  constitutional  symptoms  have  reached  their 
heighth  (seventh  to  tenth  day)  the  leukocyte  count  falls,  at  times  to 
normal.  Then  there  ensues  a  second  rise  in  count.  The  primary 
leukocytosis  is  a  polynuclear,  the  secondary  a  lymphocytic.  Here,  too, 
usually  during  the  second  week,  Turck's  irritation  forms  and  myelo- 
cytes are  present  in  small  number  for  a  day  or  so.  Finally,  there 
may  be  a  slight  increase  in  the  eosinophiles.  There  is  thus  a  striking 
similarity  in  the  leukocyte  picture  of  variola  and  vaccinia,  suggesting 
their  identitv. 


A  Study  of  Protein  Metabolism  in  Experimental  Pancreatic  Diabetes. 
—A.  (Jal.vmhos  and  I{.  Tahsz  (Zfsrhr.  f.  Icllii.  Mrd.,  191  I,  Ixxx.  oSI) 
in  a  previous  connnunication  showetl,  contrary  to  the  generally  accepted 
view  of  the  time,  that  hyperaminosuria  occurs  not  exclusively  in  cases 
with  impaired  liver  function,  but  also  in  cases  of  disturbance  of  the 
internal  secretion  of  the  pancreas  (diabetes).  Indeed,  the  most  extreme 
grade  of  hyperaminosuria  they  encountered  (17  per  cent.)  was  in  a 
(liabetic  with  acidosis.  In  mild  cases  of  diabetes  on  the  other  hand, 
normal  values  for  amino-acids  in  the  urine  may  be  found.  In  diseases 
with  increased  protein  eatabolism  such  as  cancer,  Knikemia,  most 
febrile  infections,  there  is  a  tendency  to  a  more  or  less  marked  hyper- 
aminosuria though  it  is  not  constant.  Their  clinical  findings,  the 
authors  have  attempted  to  reproduce  experimentally.     They  reason 
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that  if  liyperaminosuria  occurred  after  complete  removal  of  the  pancreas 
but  Avas  absent  after  Hjiation  of  the  pancreatic  duct,  this  would  prac- 
tically prove  that  the  determining  factor  was  the  internal  secretion 
of  the  pancreas.  The  exi)eriinents,  therefore,  were  conducted  on  this 
basis.  Dogs  were  used.  They  were  placed  on  a  standard  diet  and 
the  ammonia,  total  nitrogen  and  amino-acids  of  the  urine  were  deter- 
mined during  a  control  period  of  thn>e  to  eight  days  before  the  animals 
were  operated  upon.  The  authors  found  that  the  results  conformed 
to  what  they  expected.  The  catabolism  of  protein  to  its  normal 
end  j)roducts  requires  the  internal  secretion  of  the  pancreas.  An 
insufficiency  of  this  secretion  leads  to  liyperaminosuria.  Pancreatic 
glycosuria  and  liyperaminosuria,  they  look  upon  as  analogous  phe- 
nomena. Diseases  of  the  liver  and  acute  infections  nuiy  be  accompanied 
by  liyperaminosuria,  just  as  alimentary  hyperglycemia  or  glycosuria 
may  be  associated  with  them.  It  is  possible  that  Iioth  metabolic 
anomalies  have  a  common  cause,  and  it  is  quite  possible  that  this  is 
to  be  sought  in  a  decrease  or  loss  of  the  internal  secretion  of  the  pancreas. 


On   the  Vaccine    Treatment  of    Typhoid  Fever. — A.  V.  Koranyi 

(lVie7i.  klin.  ]]'chn.sclir.,  191o,  xxviii,  8.3)  has  recently  treated  a  small 
series  of  typhoid  fever  patients  with  Ichikawa's  vaccine  with  such 
good  results  that  he  considers  a  report  advisable.  The  Aaccine  w\as 
prepared  after  the  metliod  of  Ichikawa.  Ten  loopfuls  (oese)  of  typhoid 
bacilli  were  added  to  10  c.c.  of  serum  from  a  convalescent,  incubated 
five  to  six  hours,  washed  and  then  shaken  in  100  c.c.  normal  salt  solu- 
tion containing  0.3  per  cent,  phenol.  P]xperiments  showed  that  0.4  to 
0.5  c.c.  of  this  preparation  is  the  proper  dose.  After  establishing  this 
point,  the  author  treated  twenty -four  cases  of  typhoid  fever  with  the 
vaccine.  No  deaths  occurred.  Following  vaccination,  a  more  or  less 
severe  reaction  occurred,  chill,  rapid  rise  of  temperature,  followed  by  a 
fall  almost  to  normal  or  even  subnormal,  with  free  perspiration.  The 
reaction  was  very  well  borne.  The  further  course  of  the  disease  may 
be  divided  into  four  groupings:  (1)  critical  fall  of  temperature  with 
reco\ery  (seven  cases);  (2)  a  fall  of  temperature  l)y  short  lysis  (three 
cases);  (3)  marked  improvement  (seven  cases);  (4)  no  appreciable 
betterment  (seven  cases).  The  earlier  in  the  disease  the  \accine  is 
given  the  better  appear  to  be  the  results.  Recurrence  may  follow 
abortive  cure,  but  it  also  yields  to  vaccination. 


Comparative  Determination  of  Blood  Sugar  by  Polarization  and 
Reduction  Methods.  ( '.  Maask  and  11.  Ta(  hat  iZl.srhr.  f.  hlin.  Med., 
1914,  Ixxxi,  ] )  report  the  rcsidts  of  a  comparative  study  of  determina- 
tion of  blood  sugar  by  polarization,  by  copper  reduction  (Ik-rtrand) 
and  by  silver  reduction  (Tachau).  In  twehe  cases  examined,  including 
three  of  diabetes,  the  results  of  the  three  methods  were  practically  the 
same,  excepting  in  one  case  of  diabetes  where  the  polariscopic  readings 
were  considerably  higher  than  those  obtained  by  the  reduction  tests. 
The  reason  for  the  flifference,  the  authors  were  unable  to  determine. 
On  the  whole  the  polariscope  gave  results  a  trifle  higher  than  the 
reduction  methods;  Tachau's  method  usually  gave  a  slightly  higher 
result  than  Bcrtrand's.  Inter(>sting  results  are  reported  after  the 
administration  of  100  grams  of  levulose.     As  would  be  expected,  the 
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polariscopic  readings  were  increased,  reduction  decreased.  Using  the 
specific  polarization  and  reduction  values  for  dextrose  and  levulose, 
the  authors  calculate  the  amount  of  sugar  in  the  blood.  Le\ulose  was 
highest  in  a  patient  with  jaundice. 


On  the  Treatment  of  Delirium   Tremens   with  Veronal.— E.  von 

DER  PoRTEX  [Dcutscli.  )ned.  ]]'chnschr.,  1915,  xli,  34)  warmly  recom- 
mends veronal  in  the  treatment  of  deliriiun  tremens.  During  the 
years  1910  to  1913,  he  has  treated  382  cases  of  delirium  tremens  with 
veronal;  the  mortality  was  5.49  per  cent.  The  veronal  was  given 
dissolved  in  warm  tea.  On  admission  the  patient  receives  1.0  gm., 
and  one  to  two  hours  later  a  second  similar  dose  is  given.  If  this  does 
not  suffice  to  quiet  the  oatient,  another  gram  is  given  five  hours  after 
the  first  dose.  In  xerv  resistant  cases  a  further  dose  may  be  required 
within  the  first  twelve  liours. 
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Typhoid  Spine. — Carxett  {Anti.  Surg.,  1915,  Ixi,  456)  says  that 
over  one  hundred  cases  of  typhoid  spine  have  been  reported  since  the 
publication  of  the  first  paper  by  Gibney,  in  1889,  but  less  than  thirty 
cases  in  which  Roentgen-ray  pictures  were  taken,  and  in  some  of  these 
the  roentgenograms  were  negative.  To  this  list  he  added  three  personal 
cases  in  which  the  Roentgen  rays  disclosed  definite  bone  changes,  and 
says  that  sufficient  evidence  has  been  accumulated  to  prove  definitely 
that  Gibney  was  correct  in  his  original  view  that  an  infiammatory 
organic  lesion  does  occur  in  these  cases.  The  cases  which  only  simulate 
typhoid  spine,  wiietiicr  because  of  neurosis,  toxemia,  or  any  other 
cause,  but  whicli  do  not  present  organic  changes,  should  henceforth 
be  excluded  from  the  list  of  true  typhoid  spine  cases.  A  negative 
roentgenogram  does  not  disprove  the  presence  of  an  organic  lesion. 
It  has  been  found  that  fvilly  85  per  cent,  of  the  cases  occur  in  males, 
that  it  is  most  common  between  twenty  and  twenty-five  years  of  age, 
and  occurs  as  commonly  in  mild  cases  of  typhoid  f(>ver  as  in  seven; 
ones.  The  vast  majority  of  cases  occur  in  the  hiiul^ar  spine  or  in  it  and 
the  inunediately  adjac(Mit  thoracic  and  sacral  vrrtcbra'.  Uonuuonly 
only  two  adjacent  \'ertebric  are  involved,  though,  rarely,  several  may 
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be.  Fraenkel  found  typhoid  bacilli  more  frequently  in  the  lumbar 
vertebrae,  probably,  because  of  the  larger  amount  of  bone  marrow  in 
them.  The  lumbar  spine  is  also  normally  subject  to  greater  stress  and 
strains  than  the  remainder  of  the  spinal  column.  Tj-phoid  spine  is 
almost  never  fatal,  hence  post-mortem  study  of  recent  cases  is  wanting. 
The  onset  of  symptoms  was  usually  gradual,  but  in  many  was  abrupt 
and  acute,  occurring  in  a  few  cases  during  the  febrile  period,  most  often 
during  convalescence,  and  quite  frequently  some  weeks  or  months,  in 
one  case  four  years,  after  recovery  from  typhoid  fever.  The  Widal 
tests,  when  taken,  have  been  positive.  Pain  over  the  spine  has  been 
the  most  constant  and  positive  symptom,  as  well  as  usually  the  first 
to  attract  attention.  The  local  pain,  however,  has  sometimes  been 
shadowcfl  by  the  greater  intensity  of  the  referred  pains.  Local  pain 
is  aggravated  by  movements  or  jarring  of  the  spine  and  local  tenderness 
can  be  elicited  and  the  spine  is  rigid  in  all  cases,  in  only  three  or  four 
cases  did  suppuration  result  requiring  incision.  The  Roentgen-ray 
in  the  later  stages  affords  the  best  proof  of  a  local  lesion.  The  great 
majority  of  the  patients  experienced  severe  or  even  excruciating  radiat- 
ing pains,  especially  on  movements  of  the  spine.  The  best  form  of 
treatment  is  to  place  the  spine  at  as  near  absolute  rest  as  possible.  This 
may  be  accomplished  by  either  plaster-of-Paris  cast,  spinal  brace,  or 
by  continuous  traction  from  head  and  feet.  Pain  often  has  ceased 
abruptly  after  fixation  of  the  spine.  Excessive  pain  can  be  relieved  by 
the  local  application  of  heat,  by  aspirin  or  sedatives,  but  often  opiates 
will  be  needed.  Elimination  should  be  pushed  to  combat  the  toxemia. 
In  prolonged  cases  vaccines  may  be  of  service. 


Tuberculosis  of  the  Knee-joint  in  Childhood. — Sever  and  Fiske 
{Amcr.  Jour.  Orthop.  Surg.,  1915,  xii,  597)  studied  a  series  of  638  cases 
admitted  to  the  Orthopedic  Department  of  the  Children's  Hospital, 
in  Boston,  from  1880  to  1910.  The  object  of  this  investigation  has 
been  to  furnish  some  general  statistics,  based  on  this  large  number  of 
cases,  to  report  as  far  as  possible  the  varying  symptoms,  pathology,  etc., 
that  were  met  with,  and  to  record  the  results  of  treatment  under  the 
different  methods  employed,  as  they  applied  to  different  conditions 
and  groups.  It  was  found  that  the  males  predominate  and  the  right 
and  left  knees  are  equally  affected.  Trauma  occurs  in  30  per  cent., 
tuberculous  family  history  in  13.5  per  cent.,  involvement  of  other 
joints  11.3  per  cent.,  in  order  of  frequency  the  hip,  spine,  ankle,  elbow 
and  wrist.  Predominant  symptoms  occur  in  the  following  order  of 
frequency:  swelling,  limitation  of  motion,  flexion,  heat,  pain,  subluxa- 
tion, abscess,  sinus,  fluid,  knock-knee,  and  outward  rotation.  Abscess 
occurred  in  27  per  cent,  of  all  cases.  Osteal  involvement  predominates 
in  children,  but  synovial  disease  is  found  frequently  with  it.  Disease 
of  tibia  alone  is  rare,  involvement  of  tibia  and  femur  together  is  conunon- 
est,  of  femur  alone  is  next.  Bony  enlargement  is  commonest  in  femur 
alone,  and  in  the  internal  condyle.  Treatment  was  by  traction,  plas- 
ter, splint,  and  operation.  Thirty-five  per  cent,  were  operated  upon,  the 
relative  frequency  of  the  operations  being  forcible  correction,  incision 
and  drainage,  osteotomy,  tenotomy,  excision,  arthrotomy,  aspiration 
and  amputation.  The  first  four  types  of  operation  had  to  be  repeated 
in  many  cases.     The  average  duration  of  treatment  was  4.9  years,  cases 
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not  operated  on  averaging  4.2  years,  those  operated  averaging  5.8 
years.  The  results  of  treatment  of  251  of  these  cases  of  three  jears 
or  more  duration  under  treatment  show  that  about  65  per  cent,  had 
satisfactory  results,  35  per  cent,  unsatisfactory,  the  oldest  cases  showing 
the  l)est  results,  healing  and  ankylosis  increasing  with  duration  of 
the  lesion.  Altliough  the  cases  operated  on  undoubtedly  represent  the 
severest  types,  it  is  significant  that  much  better  results  were  obtained 
in  the  non-operated  cases,  one-quarter  of  the  latter  as  compared  with 
one-half  of  the  former  having  undesirable  results.  Forcible  correction 
and  excision  were  the  only  operations  in  which  more  favorable  than 
unfavorable  results  were  recorded.  Outside  of  the  few  probably 
favorable  cases  which  recei\ed  splint  treatment  only,  the  best  results 
in  the  non-operated  cases  were  obtained  by  the  combined  splint  and 
plaster  treatment,  if  the  healed  cases  be  taken  as  a  criterion,  otherwise 
there  is  little  choice  in  the  method  of  treatment.  The  results  of  those 
cases  which  were  in  the  worst  condition  at  admission,  as  represented 
by  the  groups  Avhich  were  put  in  traction,  or  had  abscesses,  compare 
unfavorably  with  the  general  average,  showing  a  predominance  of 
unsatisfactory  results  and  many  unhealed  cases.  The  results  of  those 
cases  of  abscesses  not  operated  are,  however,  far  better  than  those  which 
were  opened. 

Tuberculosis  of  the  Hip,  an  Analysis  of  Twenty-five  Selected  Cases. 
— Allison  (Amer.  Jour.  Orthop.  ISurg.,  1915,  xii,  ()23)  says  that  these 
cases  were  treated  at  the  Saint  Louis  Children's  Hospital  within  the 
last  four  years,  and  have  gone  on  to  recovery  in  that  they  have  ceased 
to  have  symptoms  and  have  weight-bearing  joints.  The  analysis  of 
these  cases  is  intended  to  demonstrate  the  value  of  the  Bradford 
traction-abduction  splint  in  the  routine  treatment  in  the  ambulatory 
stage  of  hip-disease.  In  view  of  the  fact  that  the  extent  of  the  anky- 
losing process  is  dependent  upon  the  intensity  of  tlie  disease  process 
and  the  amount  of  destruction  of  the  joint  cartilage,  it  is  very  essential 
to  protect  the  hip-joint  both  from  weight  and  from  motion  in  the  acute 
stages  of  the  disease,  and  during  the  convalescent  stage  traction  properly 
applied  is  a  most  important  element  in  successful  treatment.  Allison 
is  not  of  the  opinion  that  an  ankylosed  joint  is  the  best  result  that  can 
be  obtained  in  hip-disease,  and  he  feels  that  what  Lorenz  calls  the 
"weight-bearing  therapy"  is  an  incomplete  and  careless  manner  of 
treatment.  Ho  has  gained  from  the  cases  studied  the  following  facts: 
The  average  shortening  where  plaster-of-Paris  spicas  were  used  was 
1.45  inches;  where  the  Bradford  traction-abduction  splint  was  u.sod  it 
was  0.50  of  an  incii.  W  hcn^  plaster-of-Paris  spicas  were  usetl  the 
average  atrophy  of  the  tliigli  was  1.47  inches,  and  of  the  calf  h  inch; 
where  the  liradford  traction-abduction  splint  was  used  the  average 
atrophy  of  the  thigh  was  1.27  inches  and  of  the  calf  0.70  of  an  inch. 
The  use  of  traction,  therefore,  does  not  materially  increase  the  amount 
of  atrophy.  Motion  was  jjreserved  to  all  the  hip-joints  treated  with 
tractioii-alxhiction  splint  and  was  lost  in  00  per  crnt.  of  the  cases  treated 
with  plaster-of-1'aris  spicas.  Abscesses  have  oeeurri'd  in  33  per  cent. 
of  the  eases  tn^ated  with  ])laster-of-l*aris  spicas,  and  in  40  jier  cent, 
of  the  cases  treated  with  traetion-alxinetion  splints.  Of  the  cases 
treated  with  plaster-of-Paris  spicas  there  were  six  cases  that  developed 
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complete  l)oiiy  ankylosis.  In  five  eases  it  was  necessary  to  do  an 
osteotomy  of  the  femur  in  order  to  correct  adduction  and  flexion  deform- 
ity. Two  of  the  cases  recovered  with  free  motion  in  all  directions; 
two  recovered  with  motion  through  45  degrees  in  flexion.  Of  the 
cases  treated  with  Bradford  traction-abduction  splint  no  case  resulted 
in  bony  ankylosis,  and  in  no  case  was  it  necessary  to  correct  deformity 
l)y  osteotomy.     All  the  hips  were  held  in  position  of  abduction. 


THERAPEUTICS 


UKDER  THE   CHARGE    OF 

SAMUEL  W.  LAMBERT,  U.D., 

PROFESSOR    OF    CHXICAL   MEDICINE    IN    THE    COLLEGE    OF    PHYSICIANS   AND 
SURGEONS,    COLUMBL^    UNrVERSITY,    NEW    YORK. 


An  Experimental  Study  of  Methods  of  Prophylactic  Immunization 
Against  Typhoid  Fever.- -(Jay  and  (laypolk  {Arch.  Inf.  Med.,  1914, 
xiv,  67)  review  the  history  of  the  development  of  artificial  immuniza- 
tion against  the  typhoid  l)aeillus  in  animals  and  human  beings  and 
discuss  some  of  the  many  preparations  of  the  typhoid  bacillus  used  for 
this  purpose.  Particular  attention  is  drawn  to  the  reputed  advantages 
of  living  sensitized  typhoid  \accine  (Besredka)  as  opposed  to  other 
types  of  vaccine.  The  many  ^■accinns  that  are  still  being  advocated 
indicate  that  the  best  vaccine  has  not  yet  l)een  found  and  that  the  best 
method  of  proving  which  is  the  best  \accine  has  not  yet  been  deter- 
mined. Sensitized  cultures  of  the  typhoid  bacillus,  whether  whole 
or  as  sediment,  produce  little  or  no  reaction  in  human  beings  with  the 
possible  exception  of  those  who  have  pre\iously  suffered  from  typhoid 
or  those  who  have  been  immunized.  By  comparing  their  results  witli 
those  of  certain  other  obser\ers,  the  authors  conclude  that  a  con- 
sideral)le  degree  of  reaction,  both  local  and  general,  is  avoided  by  the 
use  of  these  sensitized  cultures,  which  possess  the  further  advantage, 
so  far  as  their  experimental  work  can  determine,  of  producing  a  more 
dural>le  type  of  immunity.  Gay  and  Claypole  recommend  vaccination 
at  short  inter\als  (two  days)  in  human  beings,  which  is  rendered 
quite  possible  with  the  mild  vaccine  they  employ,  and  is  evidenced 
from  aninuil  experimentation,  as  giving  rise  to  less  toxic  effect  and  to 
fully  as  durable  an  immunity  as  vaccination  at  longer  intervals.  This 
type  of  vaccination  has  the  further  advantage  of  completing  the  pro- 
phylactic treatment  of  three  injections  within  a  week.  They  further 
believe  that  a  polyvalent  vaccine  derived  from  strains  of  the  typhoid 
bacillus  isolated  in  the  vicinity  of  patients  who  are  to  be  treated  is 
adxantageous,  judging  largely  from  the  work  of  other  observers.  A 
further  advantage  in  the  use  of  sensitized  cultures  is  that  a  polyvalent 
vaccine,  no  matter  how  recently  the  strains  may  ha\e  been  isolated,  is 
also  almost  entirely  free  from  untoward  effect.  The}'  recommend  for 
prophylactic  immunization  against  typhoid,   three  injections  of  the 
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sedimeut  of  a  dried,  ground,  sensitized  culture  of  several  local  strains 
of  the  typhoid  bacillus  mixed  together,  given  at  two-day  intervals  and 
in  a  dosage  of  WV  mg.  of  the  original  dried  culture,  wliich  corresponds, 
as  has  been  determined,  to  a  dosage  of  approximately  750  million 
living  t^^jhoid  bacilli.  Gay  and  Claypole  state  that  their  experimental 
and  clinical  results  as  well  as  the  work  of  many  other  investigators 
lead  them  to  believe  that  the  agglutinating  power  of  the  serum  is  by 
no  means  indicative  of  the  degree  of  protection  afforded  against  in- 
fection with  the  tj^'phoid  bacillus.  They  believe  that  the  skin  test  with 
the  typhoidin  solution  is  of  far  more  prognostic  value.  They  state 
that  persons  immunized  with  Aarious  t\-pes  of  t\phoid  vaccines  react 
in  the  majority  of  cases  for  about  two  years  and  then  become  more 
frequently  negative.  The  authors  regard  a  negative  skin  test  after 
vaccination  as  an  indication  for  revaccination. 


A  Clinical  and  Bacteriological  Study  of  Hexamethylenamin  as  a 
Urinary  Antiseptic. — Levy  and  Strauss  (Arch.  hit.  Med.,  1914, 
xiv,  730),  in  an  endeavor  to  ascertain  the  value  of  hexamethylenamin 
as  a  urinary  antiseptic,  examined  the  urines  from  91  patients  receiving 
this  drug.  JNIost  of  the  urines  were  examined  twice  and  some  of  them 
as  many  as  six  times.  The  91  cases  may  be  divided  as  follows:  surgical 
42,  medical  32,  and  geni to-urinary  17.  The  urines  of  all  of  the  91 
patients  gave  a  test  for  formaldehyd  varying  from  1  to  20,000  to  1  to 
5000.  The  urines  from  72  patients  showed  the  presence  of  formaldehyd 
in  the  strength  of  1  to  10,000.  They  conclude  that  in  almost  all  cases 
hexamethylenamin  is  excreted  into  the  bladder  unaltered  and  thin, 
under  the  influence  of  the  acid  in  the  urine  and  the  warmth  of  the 
body,  is  broken  down  into  formaldehyde.  They  believe  that  in  those 
cases  in  which  formaldehyd  is  liberated  in  the  kidneys  it  is  probably 
due  to  the  higher  than  normal  acidity  of  the  urine  in  the  kidneys. 
These  are  undoubtedly  the  cases  that  develop  a  hematuria  or  albumin- 
uria. The  authors  tried  the  effect  of  hexamethylenamin  in  a  10  per 
cent,  neutral  solution  and  found  that  it  had  neitlier  bactericidal  or 
inhibitory  influences  upon  bacterial  growth.  They  found  that  formal- 
dehyd to  be  of  value  as  a  urinary  antiseptic  must  be  liberated  in 
strengths  varying  from  1  to  15,000  to  1  to  5000  depending  on  tlie  organ- 
ism the  growth  of  which  is  to  be  inhibited.  To  be  of  bacteridical 
value  it  must  be  liberated  in  strengtlis  from  1  to  5000  to  1  to  1000,  also 
depending  on  tlie  organism.  They  determined  the  concentration  of 
formaldehyd  in  the  urines  examined  by  the  Rimini  metliod  which  gi\es 
only  an  appro.ximate  estimation.  By  this  method  they  never  demon- 
strated formaldehyd  in  a  concentration  greater  than  1  to  5000.  Hence 
they  believe  it  reasonable  to  assume  that  formaldehyd  is  never  present 
in  urine  in  solution  strong  enough  to  destroy  any  organism  except  the 
bacillus  typhosus.  However,  it  may  exert  an  inhibitory  action  on  other 
organisms.  They  found  that  a  high  acidity  is  necessary  for  the  destruc- 
tion or  inhibition  of  organisms  other  than  tlie  typhoid  bacillus.  This 
high  acidity  in  combination  with  the  formaldehyd  may  produce  injury 
to  the  kidney  tissue.  The  final  conclusion  of  the  authors  is  that 
hexamethylenamin  appears  most  eflicacious  as  a  prophylactic  during 
the  course  of  typhoid  fever  for  the  prevention  of  i)yclitis  or  cystitis. 
Its  successful  use  in  this  connection  has  been  dcmoustrated  both 
clinically  and  bacteriologically. 
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Mouth  Infection  as  a  Source  of  Systemic  Disease. — Billings 
Jour.  Amer.  Med.  Assoc,  1914,  xliii,  2024)  confines  his  remarks  to 
alveolar  infection  of  the  jaws  as  related  to  systemic  disease.  Chronic 
arthritis  has  been  especially  studied,  and  in  order  to  make  a  proper 
diagnosis  of  the  cause  of  the  disease  radiographic  films  of  the  jaw  must 
be  made.  Alveolar  infection  and  root  abscesses  may  be  primary 
and  due  to  unhygienic  conditions  of  the  mouth,  but  Billings  believes 
that  irrational  dentistry — teeth  with  infected  pulp,  crowned  or  im- 
properly filled — prolongs  and  intensifies  the  infection.  The  chief 
systemic  diseases  induced  by  such  infection  are  malignant  endocarditis, 
chronic  arthritis,  and  myositis.  Cultures  were  made  from  the  infected 
alveoli  and  tooth  sockets.  The  dominant  organisms  found  belong  to 
the  streptococccus-pneumococcus  group.  In  addition  staphylococci, 
a  fusiform  bacillus,  the  Bacillus  aerogenes  capsulatus,  and  various 
saprophytic  organisms  were  found.  In  five  patients  suffering  from 
Hodgkin's  disease,  an  alveolar  abscess  has  culturally  yielded  the  diph- 
theroid bacillus,  which  is  found  in  the  enlarged  lymph  nodes  in  that 
disease.  After  removal  of  the  source  of  the  infection  the  attempt  should 
1)6  made  to  increase  the  defences  of  the  body  against  the  systemic 
infection.  Autogenous  vaccines  may  be  used  to  assist  the  body  in 
overcoming  the  systemic  infection  but  should  be  considered  only  as 
aids  in  the  treatment.  General  hygienic  and  tonic  measures  to  increase 
the  resistance  of  the  patient  are  essential.  The  treatment  of  chronic 
joint  affections  is  long  and  tedious  and  must  be  supplemented  by 
graduated  passive  and  active  exercise  and  other  measures  to  improve 
the  local  circulation  in  the  joints  involved. 


The  Vaccine  Treatment  of  Typhoid. — V.  Koran yi  {Wien.  klin. 
Wchnschr.,  1915,  xxviii,  85)  reports  a  scries  of  cases  of  typhoid  which 
were  treated  by  Schikawa's  serum.  This  serum  is,  briefly,  a  mixture 
of  typhoid  bacilli  and  serum  from  typhoid  convalescents.  The  details 
of  tlie  preparation  of  the  serum  are  not  given  in  this  article.  In  all, 
24  cases  were  treated  with  no  mortality.  A  considerable  reaction,  as 
a  rule,  followed  the  injection  of  the  serum  usually  in  the  form  of  chills 
and  a  rise  of  temperature  followed  by  a  sudden  fall.  The  fall  Ln  tem- 
perature was  so  marked  that  at  times  the  temperature  became  sub- 
normal. He  divides  the  cases  treated  into  four  groups:  First,  those 
that  make  an  uneven tly  recovery  with,  as  a  rule,  a  critical  fall  in  tem- 
perature. The  second  group  includes  those  cases  in  which  the  temper- 
ature rises  moderately  after  the  injection  of  serum  and  then  comes 
down  by  lysis  in  a  few  days.  The  third  group  comprises  those  cases  in 
which  after  a  sharp  rise  in  temperature  there  is  a  sudden  and  decided 
improvement  in  the  clinical  symptoms.  The  fourth  group  includes 
those  cases  that  did  not  seem  to  be  influenced  fa\orably  or  otherwise 
by  the  injection  of  the  vaccine.  V.  Koranyi  says  that  it  cannot  be 
definitely  determincfl  whether  a  revaccination  would  not  help  after  the 
primary  vaccination  failed.  He  believes  that  some  cases  of  typhoid 
fever  can  be  aborted  by  means  of  this  vaccine.  The  first  week  of  the 
disease  is  the  best  time  for  successful  treatment.  He  adds  that  cases 
that  have  been  aborted  and  subsequently  recur  usually  respond  the 
second  time  to  the  abortive  treatment. 
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The  Present  Status  of  the  Crotalin  Treatment  of  Epilepsy. — Tho.m 
(Bu-stun  Med.  and  »S«/y/.  Juur.,  1914,  clxxi,  933J  opposes  tlie  foundation 
upon  which  the  crotalin  treatment  of  epilepsy  is  based;  namely,  that 
epileptic  convulsions  are  induced  by  increased  coagulabilit\'of  the  blood 
and  that  the  good  effects  obtained  by  crotalin  therapy  is  due  to  its 
action  in  lessening  the  coagulability.  Thom  tested  the  coagulability 
of  the  blood  in  20.)  epileptic  patients  free  from  any  clinical  evidence  of 
organic  brain  lesions.  Blood  was  taken  for  this  purpose  before,  during, 
and  after  convulsions;  92  per  cent,  of  these  cases  fell  within  normal 
limits;  5.5  per  cent,  was  less  than  the  minimum  limit,  and  2.5  per  cent, 
over  the  maximum  limit.-  Thom  was  convinced  there  was  no  relation 
between  the  coagulation  time  of  the  blood  and  convulsions  in  epileptics. 
Fourteen  cases  of  idiopathic  epilep.sy  were  started  on  crotalin  with  the 
intention  of  contiuuing  for  three  months.  On  three  of  these  patients 
it  was  necessary  to  suspend  treatment;  in  the  first  case  because  of  the 
development  of  hysteric  attacks;  in  the  second  the  couAulsions  were 
so  markedly  increased  in  frequency  and  severity  that  at  the  patient's 
request  treatment  ceased;  the  third  case  exliibited  such  violent  local 
and  systemic  reactions  that  Thom  did  not  feel  justified  in  continuing 
the  injections.  Of  the  remaining  eleven  cases  which  were  kept  on  treat- 
ment for  the  three  months,  six  became  worse,  that  is,  the  convulsions 
were  either  increased  in  frequency'  and  severity  or  some  unusual  mental 
disturbance  made  itself  manifest;  four  showed  no  change  whatsoever; 
and  one,  a  typical  case  of  hystero-epilcpsy,  showed  improvement, 
undoubtedly  the  psychological  effect  of  the  administration  rather  than 
the  drug  being  the  cause.  Thom  collected  a  total  of  fifty-eight  cases 
from  Pennsyh  ania,  Virginia,  and  Michigan.  Six,  or  less  than  10  per 
cent.,  showed  improvement;  twenty,  or  more  than  35  percent.,  became 
worse,  and  tiu'ec  died  while  treatment  was  being  carried  out.  The 
remaining  twenty-nine  cases  were  apparently  unaftected  by  the  drug. 
Thom  mentions  among  other  disadvantages  of  applying  the  cijotalin 
treatment  that  the  remedy  is  frecpicntly  contaminated  by  anaerobic 
organisms  and  that  it  is  impossible  to  obtain  a  standardized  dosage, 
as  pointed  out  by  Noguchi  who  found  that  crotalin  lost  from  25  to 
50  per  cent,  of  its  strength  in  the  process  of  drying. 


The  Treatment  of  Tetanus.  Sikmox  {Mi'nirh.  wrd.  Wchjischr.,  1914, 
Ixi,  2322j  reports  20  cases  of  tetanus,  the  hrst  10  of  which  were  treated 
with  serum  alone  and  only  one  recovered.  Since  then  magnesium 
sulpiiate  was  usefl  and  in  some  cases  without  serum  and  in  others 
combineil  with  the  serum  treatment.  Of  11  cases  treated  with  serum, 
magnesium  sulphate,  and  other  symptomatic  remedies  not  one  was  lost. 
He  does  not  speak  definitely  of  the  fi\  e  other  cases,  which  may  still  be 
under  treatment.  He  believes  that  the  remarkable  change  in  the 
mortality  must  have  been  due,  in  part  at  least,  to  the  symptouuitic 
use  of  magnesium  sulphate.  Narcotics  were  used  very  sparingly  in 
the  treatment  of  those  given  nuignesium  sulj)hate;  a  small  dose  of 
chloral  was  given  in  the  evening  to  secure  sleep,  In  the  wounded 
coming  under  Siemon's  observatiim  the  mnnber  of  cases  of  tetanus 
among  the  Germans  was  about  five  times  the  number  among  the 
French.  The  author  suggests  that  the  higher  incidence  of  tetanus 
in  the  (terman  soldiers  nuist  be  due  to  some  .special  factor  as  yet 
unexplained. 
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Patent  Ductus  Arteriosus. — K.  \V.  Hall  (Archives  Middlesex  Hospital 
xxxi,  39)  reports  throe  cases  of  patent  ductus  arteriosus.  The  first 
child,  aged  two  weeks,  was  attacked  sutldenly  hy  cyanosis  and  cessation 
of  breathing.  On  achnission  to  hospital  it  appeared  healthy.  There 
was  nothing  to  suggest  organic  disense,  antl  no  physical  signs  of  any 
heart  lesion  were  present.  The  child  had  several  sul)sequent  attacks, 
succumbing  to  one  of  them.  I{espiration  ceased  and  cyanosis  developed 
rapidly.  The  heart,  however,  continued  to  beat  regularly  and  the 
pulse  could  be  felt  at  the  wrist.  The  heart  sounds  became  inaudible 
toward  the  end  of  the  attacks.  At  autopsy  the  only  lesion  found  was 
a  patent  ductus  arteriosus,  which  was  large  enough  to  allow  the  passage 
of  a  large  jjrobe.  The  second  child,  aged  two  weeks,  had  similar 
attacks.  No  nun-nun-s  were  heard  over  the  cardiac  arcii,  but  there 
were  signs  of  bronchitis  in  the  lungs.  The  child  died  during  an  attack, 
and  the  patent  ductus  arteriosus  was  the  only  al)normality  found. 
The  third  chikl,  aged  three  weeks,  had  a  similar  history  and  had  typical 
attacks  of  cyanosis  with  complete  inhibition  of  respiration,  refjuiring 
artificial  respiration  for  twenty  minutes  and  oxygen  and  brandy  to 
revive  it.  Autopsy  again  showed  onh'  patent  ductus  arteriosus.  Most 
cases  are  reported  as  occurring  in  combination  with  other  forms  of 
congenital  heart  lesions,  especially  pulmonary  stenosis.  The  cyanosis 
is  probably  due  to  a  deficient  aeration  of  the  blood.  The  systolic 
murmur  heard  over  the  cardiac  area,  as  descril)ed  in  the  text-books, 
was  absent  in  these  cases.  There  was  also  no  sign  of  obstruction  during 
the  intervals  of  the  attack. 


Cerebellar  Abscess  in  a  Child. — Ashby  {Brit.  Jour.  Child.  Dis., 
1915,  xii,  lOo)  reports  a  case  of  cerebellar  abscess  in  a  child  aged  4 
years;  in  which  the  only  symptoms  were  continued  headache  and 
listlessness  and  continued  posture  of  lying  on  the  right  side.  There 
was  a  slight  bronchitis  and  the  pulse  was  slow  and  irregular.  The 
temperature  was  normal  throughout  and  the  cerebrospinal  fluid  was 
not  under  pressure,  was  clear,  and  normal  except  for  a  slight  excess  of 
lymphocytes  and  polymorphonuclears.  The  urine  was  normal  and 
there  had  never  been  any  di.scharge  from  the  ears.  Optic  neuritis 
was  present  and  became  slowly  worse  but  the  i)upillary  reactions  were 
normal.  She  was  in  hospital  fi\-e  weeks  and  lay  in  Iut  usual  position 
on  the  right  side  nuuntainiug  her  listless  attitude.  For  the  last  three 
weeks  she  vomited  on  an  average  of  two  or  three  times  a  day.  After 
five  weeks  she  had  a  right-sided  convulsion  and  died.  No  diagnosis 
had  been  made  except  an  improbable  one  of  tuberculous  meningitis. 
On  autopsy  a  large  ai)scess  was  found  in  the  substance  of  the  right 
cerebellum.     The  pus  was  creamy  and  contained  pneumococci.     The 
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origin  of  the  abscess  is  not  discernible  as  the  ears  were  normal.  The 
slight  bronchitis  may  have  been  the  starting  point.  The  few  localizing 
symptoms  during  life  were  the  persistent  lying  on  the  right  side  and  the 
right-sided  convulsion.  There  was  no  nystagmus  or  tendency  to  fall 
to  one  side  more  than  another. 


The  Oculo-cardiac  Reflex.— Guxson  (Brit.  Jour.  Child.  Dis.,  1915, 
xii,  97)  gives  the  history  of  the  investigations  into  the  oculo-cardiac 
reflex  and  his  observations  of  it  in  observations  with  the  polygraph  in 
cases  of  diphtheria  and  scarlet  fever  in  children  under  twelve  years 
of  age.  Observations  made  by  Mackenzie  on  cases  of  acute  rheumatism 
were  similar  to  those  inade  by  Gunson.  This  reflex  consists  of  a  reflex 
change  in  the  rate  of  the  heart  and  often  in  the  rhythm  following 
ocular  compression.  The  path  of  the  reflex  is  supposed  to  be  along 
the  fifth  cranial  nerve,  medulla  and  vagus  or  sometimes  the  sympathetic. 
It  produces  the  same  cardiac  changes  as  vagus  pressure  in  the  neck. 
When  there  is  no  slowing,  or  actual  ciuickening  of  the  pulse  the  result 
is  negative.  The  reflex  is  positive  in  normal  persons.  It  is  positive 
in  92  per  cent,  of  children  convalescent  from  diphtheria  and  scarlet 
fever.  In  8  per  cent,  the  reflex  is  negative.  These  are  highly  nervous 
cases.  In  cases  of  so-called  cardiac  paralysis  the  reflex  is  negative. 
In  cases  that  recovered  the  reflex  became  positive  when  the  heart 
returned  to  normal.  Among  the  cardiac  results  obtained  in  positive 
reflexes  were,  slowing  of  the  whole  pulse  with  stoppage  of  the  heart 
in  some  cases  as  long  as  four  seconds;  production  of  premature  con- 
tractions, reduction  of  the  a-c  interval  and  in  diphtheria  cases  only 
complete  dissociation  of  auricles  and  ventricles.  The  oculo-cardiac 
reflex  is  apparently  of  no  diagnostic  importance  unless  in  confirming 
the  nervous  origin  of  postfebrile  bradycardias.  Gunson  claims  it 
does  not  differentiate  cardiac  failure  from  myocardial  lesions  from 
that  due  to  nervous  lesions  since  this  would  presume  the  independence 
of  the  muscular  and  nervous  functions  of  the  heart. 


Rupture  of  the  Heart  in  a  Child. — Anderson  {Lancet,  1915,  clxxxviii, 
647)  reports  a  case  of  rupture  of  the  heart  in  a  girl  five  years  old  and 
apparently  in  fair  if  not  good  health.  A  hematoma  was  found  in 
the  left  ventricular  wall.  The  cavity  was  filled  with  blood  and  it  had 
ruptured  externally  into  the  pericardium.  There  was  an  extensive 
rupture  across  the  inner  portion  of  the  posterior  wall  of  the  chamber 
and  the  torn  area  almost  encircled  the  ventricle.  There  was  a  stenosis 
of  the  lumen  of  both  coronary  arteries  and  the  left  one  was  obliterated 
at  the  seat  of  rupture.  The  lymphoid  tissue  throughout  the  body  was 
increased  in  amount  and  the  Hvcr  was  large  and  waxy  in  appearance. 
Microscopically  there  was  shown  increased  fibroid  tissue  through  the 
heart  muscle  and  liver.  There  was  thickening  of  the  vessel  walls  of 
the  heart  with  frequent  thrombosis.  While  the  explanation  of  this 
condition  may  be  that  of  thrombosis  and  abnormal  development  of 
the  coronary  arteries,  or  to  necrosis  of  the  heart  wall  from  infarction, 
still  the  probalile  cause,  primarily,  was  a  syphilitic  endarteritis. 
Inherited  syphilis  is  a  frequent  cause  of  congenital  heart  disease. 
The  work  of  Warthiii  has  slunvn  the  heart  to  be  a  favorite  lodging  place 
for  the  Spirocheta  pallida,   even  when   they  were  not  demonstrable 
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everywhere  else  in  the  body  and  that  a  hirge  percentage  of  congenital 
cardiac  conditions  are  due  to  this  cause  and  lead  subsequently  to  arterio- 
sclerosis. In  the  present  case  a  few  spirochetse  were  found  in  the 
heart  muscle,  and  many  in  the  kidney,  so  that  with  the  evidences  of 
syphilitic  processes  in  other  parts  of  the  body  the  cardiac  findings  can 
be  interpreted  as  congenital  syphilitic  disease. 
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Icterus  in  the  Newborn  as  an  Infectious  Disease. — Pfaltzer  (Ztschr. 
f.  Gchurtfth.  v.  Gynak.,  1915,  Band  bcxvi,  Heft  3)  reviews  the  reports 
of  cases  by  Schmorl,  Beneke,  and  Esch,  and  adds  a  case  under  his 
observation  in  the  clinic  at  Halle.  The  child  was  the  fourth  of  a 
healthy  mother,  whose  second  child  was  stillborn,  the  two  others  li\ing 
and  vigorous.  There  was  nothing  abnormal  about  the  pregnancy, 
labor  was  spontaneous,  the  child  was  l)orn  li\ing  and  cried  vigorously. 
The  effort  was  made  to  have  the  child  nurse,  and  as  the  mother's 
supply  was  insufficient  the  bottle  was  given,  but  was  not  well  taken. 
The  child  was  finally  fed  with  a  spoon.  On  the  second  day  after  birth 
well-marked  icterus  developed.  The  child  was  apathetic  and  mo\ed 
but  little,  the  temperature  rose  at  evening  to  103°,  and  at  the  end  of  the 
night  the  child  died.  At  autopsy,  the  color  of  the  skin  was  both  icteric 
and  cyanotic.  The  toes  and  fingers  were  drawn  in  convulsively.  The 
stump  of  umbilical  cord  was  dry,  but  the  tissues  about  the  umbilicus 
were  infiltrated.  Both  legs  were  slightly  edematous.  There  was 
ecchemosis  of  the  conjunctiva.  The  ears,  nose  and  mouth  showed 
nothing  abnormal.  The  abdomen  was  soft  and  not  especially  large. 
The  fatty  tissue  was  not  in  excess,  the  muscular  tissue  dry,  pale,  and 
icteric.  In  the  region  of  the  umbilicus  on  the  inner  aspect  there  was 
edema;  no  suppuration  was  present,  and  the  vein  and  arteries  were 
normal.  The  situation  of  the  abdominal  organs  was  normal,  and  in  the 
region  of  the  head  and  face  there  Avas  bleeding  into  the  substance  of 
l)Oth  temporal  muscles.  In  the  longitudinal  sinus' there  Was]  dark 
fluid  blood  but  none  beneath  the  dura.  At  the  base  of  the  brain  there 
was  a  peculiar  grayish-yellow  color,  which  became  deeper  in  some 
portions.  There  was  no  especially  jaundiced  color  in  the  convolution 
of  the  brain  or  the  medulla,  but  some  other  portions  were  markedly 
jaundiced.  This  was  especially  true  in  the  region  of  the  optic  thalamus. 
The  same  was  true  of  the  medulla  oblongata.  The  hypophysis  in  its 
nerve  fibers  was  a  deep  yellow  in  color.  In  the  pericardium  there  was 
l)ile-stained  fluid.  About  the  tongue  the  tissues  were  jaundiced,  and 
there  were  patches  of  necrosis  on  the  tongue,  esophagus  and  larynx, 
deeply  colored.    The  yellow  exudate  simulated  somewhat  a  diphtheritic 
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membrane.  The  spleen  was  nmcli  enlarged,  dry  and  dark  red.  The 
stomach  was  dilated  and  contained  colorless  mucus.  The  mucous 
membrane  of  the  stomach  was  dark  red  and  showed  small  portions 
stained  deep  yellow.  This  was  also  true  in  the  duodenum.  The 
mucous  membrane  of  the  bowel  was  somewhat  thickened  and  dry, 
the  liver  not  markedly  jaundiced,  the  gall-bladder  full  of  bile,  the 
suprarenal  bodies  ^"ery  large  and  grayish  in  color,  the  kidneys  full  of 
uric  acifl  infarcts,  and  tlic  urinary  l)ladder  stained  a  deep  yellow.  There 
was  nothing  of  especial  interest  in  the  muscles.  Microscopic  examina- 
tion of  portions  of  the  brain  and  nervous  system  showed  the  intense 
yellow  staining  of  nuclei,  which  has  given  to  this  disease  the  name  of 
nuclear  jaundice,  or  in  German,  "kern  icterus."  Bacteriological 
examination  of  the  blood  was  negative,  although  crystals  of  lulirubin 
were  present.  Bacilli-like  staphylococci  were  found  in  great  abundance 
in  mucus  taken  from  the  esophagus.  Blood  from  the  heart,  spleen  and 
also  the  bile,  was  sterile.  From  the  liver  was  obtained  the  Bacillus 
coli  communis,  and  this  germ  was  found  in  the  region  of  the  umbilicus, 
and  also  in  some  of  the  muscles.  In  searching  for  the  point  at  which 
the  infection  gained  entrance  to  the  body,  the  esophagus  was  thought 
to  be  the  point  of  infection.  The  diagnosis  of  nuclear  jaundice,  or  kern 
icterus,  with  difi'use  myositis  resulting  from  infection  by  the  B.  coli 
communis,  and  staphylococci,  was  made.  The  three  points  of  clinical 
iziterest  which  seem  to  go  together,  are  the  presence  of  the  B.  coli 
comnnmis,  multiple  lesions  in  the  muscles,  and  the  changes  in  the 
nuclei  in  the  tissues  of  the  ner\ous  system.  As  regards  diagnosis  during 
life,  one  must  obser\e  the  presence  of  jaundice,  and  when  to  this  is 
added  convulsions  or  convulsive  mo\ements  of  the  muscles,  if  the 
patient  be  an  infant,  the  diagnosis  may  be  provisionally  made. 


Fibroids  of  the  Uterus  and  Twin  Pregnancy. — Montuoro  (Ztschr. 
f.  Gchurtsh.  u.  G't/iidlc,  1915,  Band  Ixxvi,  Heft  3)  reports  the  case  of 
a  multipara  in  the  third  n^onth  of  pregnancy  with  interstitial  fil)roids 
in  the  uterus.  It  was  determined  not  to  interfere,  with  the  hope  that 
in  some  way  spontaneous  birth  might  occur.  Two  weeks  after  the 
patient  was  first  seen,  at  the  uuddlc  of  the  third  month  she  hat!  severe 
pain  and  liemorrhagx",  and  an  abortion  with  twin  ova.  Two  months 
later  hysterectomy  was  performed.  Tlie  writer  also  reports  the  case 
of  a  multipara,  aged  forty-two  years,  who  suffered  from  metrorrhagia 
and  menorrhagia,  for  which  a  curetting  and  amputation  of  the  stump 
was  done.  It  was  found  that  the  patient  had  in  addition  a  fibroid 
tumor  of  the  uterus.  Some  years  afterward  she  became  pregnant  and 
the  fibroid  tumor  had  cousidcrahly  increased  in  size.  .V  physician 
who  was  consulted  attcm|)tcd  to  produce  al)ortion,  which  resulted 
in  profuse  hemorriiagc  wiiicli  threatened  the  patient's  life.  P'rom  this 
she  gradually  recovered,  and  afterward  became  again  pregnant  with 
twins.  This  pregiuincy  terminated  in  sudden  abortion  at  about  the 
third  month.  After  this  second  abortion  the  (ibroid  growth  increased 
enormously  in  size,  and  hysterectomy  \vas  perfornu'd.  The  patient 
made  a  tedious  reco\ery  from  the  oj)eration,  having  luul  a  thrombus 
in  a  xcssel  in  the  left  lower  cxlicniity.  The  third  case  reported  wjis  that 
of  a  ])riuiipara,  aged  thirty-one  years,  married  fixe  months,  and  pregnant 
about  three  months.  She  had  sulVered  nuich  from  abdominal  pain,  with 
edema  of  the  lower  extremities  and  interference  with  the  functions  of 
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the  bladder.  On  examination,  the  urine  contained  2  per  cent  of  all)ninin. 
On  palpating  the  abdomen  a  hard  and  painful  tumor  was  fouml  in  the 
region  of  the  uterus,  the  genital  organs  were  bluish  in  color,  and  the 
cer\ix  drawn  toward  the  left  side.  The  characteristic  conditions  of 
early  pregnancy  in  the  pehis  were  present.  A  diagnosis  of  fibroid 
tumor  and  early  pregnancy  could  readily  be  made  out.  The  uterus 
was  drawn  considerably  towartl  the  left,  and  the  effort  was  made  to 
bring  it  into  the  direct  axis  of  the  pelxis.  Abdominal  section  was 
accordingly  performed  and  the  uterus  found  to  be  Avithjn  one  of 
the  broad  ligaments.  It  was  possible,  however,  to  sever  the  broad 
ligament  tissues  to  bring  the  uterus  up,  and  perform  hysterectomy. 
During  the  operation  the  amniotic  sac  was  opened,  and  through  this 
opening  a  foot  of  the  fetus  was  observed.  The  remo\al  of  the  uterus 
was  accomj)lished  without  difficulty  and  the  alxlomen  closed  without 
drainage.  When  the  uterus  which  Ji;id  t)een  removed,  was  examined, 
it  was  found  that  uterine  contractions  had  expelled  a  fetus.  On  the 
following  day  a  second  fetus  was  also  expelled.  The  mother  made  a 
good  reco\ery.  This  case  is  reported  to  illustrate  the  fact  that  patients 
with  fibroid  tumors  of  any  size  can  rarely  go  to  full  term  in  pregnancy. 
.\  collection  of  1.5  cases  is  added,  with  the  salient  points  of  each.  If 
one  examines  the  material,  from  the  standpoint  of  the  statistics,  we 
find  that  pregnancy  proceeded  normally  in  2S  per  cent.;  that  abortion 
happened  in  1()  per  cent.;  and  that  surgical  interference  was  practised 
in  .if)  per  cent.  The  majority  of  operators  interfere  surgically  so  soon 
as  it  is  evident  that  the  tumor  is  of  any  size  and  likely  to  obstruct 
Ial)or. 


Eclampsia  and  Sugar  in  the  Blood. — Widex  (Monaischr.  f.  Gehurts. 
u.  (iyndlc,  191."),  Band  xli,  Heft  2)  describes  his  investigations  to 
determine  the  presence  of  sugar  in  the  blood  in  cases  of  eclampsia. 
There  is  an  excess  of  sugar  iti  the  blood  during  eclampsia  which  appears 
intermittently,  ("oncerning  the  origin  of  this  sugar  nothing  positively 
is  known.  The  intoxication  theory  is  ])n)bal)ly  the  most  rational. 
.Mbuminuria  is  not  a  criterion  of  renal  intoxication,  and  in  these  cjises 
the  (luantity  of  blood  sugar  varies  greatly.  The  blood  of  the  fetus 
shows  no  increase  in  blood  sugar  corresponding  to  that  in  the  mother. 

The  Treatment  of  Placenta  Previa. — Stk.\tz  {Zf.sriir.  f.  Grhurf.sh. 
H.  Gi/iidh.,  H)!."),  Band  Ixxvi,  Heft  '4)  quotes  the  statistics  of  placenta 
previa  as  reported  by  ditferent  leading  obstetricians  of  Holland,  as 
SSI  cases  with  a  maternal  mortality  of  7  per  cent.,  a  fetal  mortality 
of  4'.i  per  cent.  These  statistics  jiertain  to  the  year  1914.  In  comj)arison 
with  these  are  23(»  cases  treated  by  combined  xcrsion,  with  a  maternal 
mortality  of  2.7  j)er  cent.,  a  fetal  mortality  of  OS  per  cent.  His  experi- 
ence in  the  clinic  at  The  Hague  leads  him  to  rely  upon  the  following 
methods,  which  are  available  for  the  general  practitioner  in  most 
eases:  When  the  bleeding  is  ?iot  severe  the  patient  should  be  put  at 
absolute  rest  and  narcotics  given.  The  writer  states  most  emphatically 
that  in  no  ca.se  should  the  \aginal  tampon  be  employ(>d.  Where  the 
bleeding  is  severe,  combined  \-ersion  should  l)e  jxTformed,  and  the 
patient  kept  under  control  while  the  fetus  is  very  slowly  and  carefully 
drawn  into  the  cervix.  Efforts  at  extraction  should  then  cease,  anrl  the 
obstetrician  should  wait  until  the  mother  has  expellerj  the  child  up  to 
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the  shoulders.  Delivery  should  not  be  hurried.  The  final  extraction 
of  the  child  should  be  done  very  gradually  and  with  great  care.  No 
effort  should  be  made  to  save  the  life  of  the  child  at  the  risk  of  the 
mother;  and  the  two  procedures  to  be  avoided,  in  his  experience,  are 
the  use  of  the  tampon  and  the  immediate  and  rapid  extraction  of  the 
fetus.  For  cases  taken  to  hospital,  where  the  cervix  is  not  dilated, 
delivery  by  Cesarean  section  will  be  advantageous. 


The  Cause  of  the  High  Transverse  Position  of  the  Fetal  Head, 
Complicating  Labor. — Martius  {Ztschr.  f.  Gehurtsh.  ii.  Gyndk.,  1915, 
Band  Ixxvi,  Heft  3)  has  studied  the  cases  observed  in  the  clinic  at 
Bonn,  and  reports  in  detail  illustrative  cases,  in  some  of  which  the 
successful  termination  of  labor  was  brought  about  through  the  use  of 
the  Mercurio-Walcher  position.  In  these  cases  the  fetal  head  was 
turned  transversely  across  the  pelvic  brim,  and  delay  in  labor  resulted 
from  this  circumstance.  In  some  the  occiput  rotated  into  the  hollow 
of  the  sacrum  while  labor  proceeded,  while  in  others  brow  presentation 
developed.  In  seeking  the  causes  for  this  condition,  one  must  remember 
that  the  fetal  back  may  turn  in  any  direction  during  labor;  on  the 
other  hand,  for  spontaneous  birth  to  proceed,  the  head  must  enter 
the  pelvis  in  definite  relation  to  the  pelvic  diameters.  These  cases 
are  observed  where  the  contour  of  the  pehic  brim  may  be  described 
as  that  of  a  long  oval,  and  where  the  fetal  head  also  has  much  of  this 
shape;  also  where  the  forces  which  usually  produce  rotation  as  the  head 
passes  do^ATi  into  the  pelvis  fail,  as  where  the  pelvis  is  completely 
round  in  shape,  or  the  head  is  nearly  a  perfect  sphere,  or  when  the 
head  is  considerably  smaller  in  proportion  than  the  pelvis.  The  same 
condition  pertains  in  cases  where  the  head  turns  transversely  at  the 
brim  of  a  normal  pelvis,  and  the  forces  of  rotation  are  abnormal;  or 
when  in  flat  pelvis  the  shape  of  the  head,  or  the  shape  of  the  pehis, 
prevents  normal  rotation.  In  treating  this  condition,  the  great  majority 
of  cases  terminate  spontaneously,  in  the  proportion  of  6  to  5,  and 
hence  the  obstetrician  must  wait  until  there  is  no  great  disproportion 
as  long  as  possible  before  interfering.  External  manipulation  is  also 
useless  where  the  pelvis  is  contracted  in  the  brim,  or  where  the  pelvis 
is  almost  completely  round  in  shape.  In  flat  pelvis,  if  strong  version 
be  present,  normal  mechanism  of  labor  ma\^  be  expected.  The  ISIercurio- 
Walcher  position  is  especially  useful  where  tiiere  is  a  tendency  to 
brow  presentation,  or  where  the  greater  portion  of  the  head  enters 
the  pelvis  at  one  side  of  the  promontory  of  the  sacrum.  Tiiis  position 
is  the  most  valuable  and  simple  expedient  which  wc  ha\e  in  the  treat- 
ment of  these  cases. 


The  Cause  of  Icterus  Neonatorum. — Heynemann  {Ztschr.  f.  Gehurtsh. 
u.  Gynak.,  1!)15,  Band  lxx\i,  Heft  3)  reviews  the  various  theories 
advanced  regarding  the  causation  of  icterus  in  the  newborn.  In 
Veit's  clinic  in  Halle  he  has  examined  the  available  material  and  finds 
the  primary  and  essential  cause  to  be  doficioJit  functional  activity 
in  tiic  liver  cells  in  the  first  days  of  infantile  life.  The  circumstances 
which  tend  to  produce  this  condition  arc  congestion  of  th(>  liver  and 
unusually  rapid  disintegration  of  the  red  blood  (-(^lls.  The  cause  of  the 
latter  is  not  clearly  known.  It  seems  probable  that  one  nuist  refer  it 
to  increased  activity  in  some  of  the  nuclei  of  the  liver  cells. 
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A  Rare  Type  of  Bladder  Ulcer  in  Women. — Hunner  {Bost.  Med. 
and  Surg.  Jour.,  1915,  clxxii,  660)  reports  eight  cases  of  an  unusual 
type  of  ulcer  which  he  has  encountered  in  women,  these  ulcers  being 
characterized  chiefly  by  their  location,  long  duration,  and  resistance 
to  all  ordinary  methods  of  treatment.  His  patients  averaged  thirty- 
eight  years  of  age,  while  tiie  average  duration  of  their  symptoms  w5s 
no  less  than  seventeen  years.  Xo  etiologic  factor  could  be  discovered 
in  any  of  the  histories;  three  of  the  patients  were  single;  the  others 
were  married  and  had  borne  children,  but  the  occurrence  of  the  vesical 
lesions  seemed  to  have  no  relation  to  pregnancy.  The  ulcers,  usually 
single,  but  occasionally  multiple,  were  all  located  in  the  vertex,  or 
free  portion  of  the  bladder,  difl^ering  in  this  respect  from  the  simple, 
solitary  ulcer  of  Fenwick,  which  is  found  on  the  base,  or  fixed  portion. 
In  the  cystoscope  the  ulcers  appeared  superficial,  the  granulation 
surface  being  on  the  same  general  level  with  the  surrounding  mucosa, 
but  at  operation  the  inflammatory  process  was  often  found  to  extend 
through  the  entire  bladder  wall,  involving  even  the  peritoneum.  No 
deposit  of  urinary  salts  was  ever  seen  on  the  ulcers.  The  urine  in  all 
cases  was  practically  normal;  one  patient  had  noticed  a  little  blood  at 
times,  but  even  in  her  urine  only  a  very  few  red  cells  and  leukocytes 
could  be  found  by  careful  examination.  All  these  patients  had  in 
addition  to  the  bladder  lesions  a  granular  urethritis,  with  tenderness  and 
scar  tissue  contraction,  requiring  thorough  cocainization  and  very 
careful  manipulation  in  order  to  perform  a  satisfactory  cystoscopy. 
Hunner  suggests  that  possibly  the  ulceration  of  the  bladder  and  the 
inflammatory  condition  of  the  urethra  may  have  some  common  cause, 
or  it  may  be  that  the  frequency  of  micturition  and  straining  bring 
about  a  hypertrophy  and  hypersensitiveness  of  the  sphincter  region. 
The  cystoscopic  picture  in  these  cases  cannot  be  considered  in  any  way 
characteristic,  being  merely  that  of  any  form  of  ulcerative  condition; 
the  diagnosis  depends,  therefore,  on  the  resistance  of  the  ulcers  to  all 
ordinary  forms  of  treatment.  The  difficulty  of  establishing  a  correct 
diagnosis  is  illustrated,  Hunner  says,  by  the  fact  that  four  of  the  eight 
patients  had  been  subjected  to  operations  on  other  organs  in  an  effort 
to  relieve  symptoms  caused  by  the  bladder  condition.  He  advocates 
actual  excision  of  the  ulcerated  area,  after  it  has  been  definitely  shown 
that  other  measures  are  of  no  avail.  In  five  of  his  cases,  this  was 
carried  out,  with  complete  cure  in  all  but  one,  in  which  it  is  probable 
that  the  excision  was  not  sufficiently  extensive.  Of  the  other  three 
cases,  one  has  been  under  treatment  for  sbc  years,  with  apparent  healing 
on  two  or  three  occasions;  the  other  two  have  been  under  treatment 
for  a  few  months,  with  but  very  indifferent  results.  The  operation 
is  done  through  a  suprapubic,  extraperitoneal  incision,  the  bladder 
being  distended  with  sterile  fluid  or  air.     The  line  of  excision  should 
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be  well  outside  of  the  area  of  inflammation,  and  the  edematous  zone 
which  often  surrounds  it,  and  should  extend  through  the  entire  thickness 
of  the  bladder  wall.  The  opening  thus  formed  is  immediately  closed. 
lea^'ing,  however,  a  small  space  through  which  a  nuishroom  catheter 
is  introduced.  Through  this  the  liladder  is  daily  washed  out  with 
silver  nitrate,  starting  at  1  to  10,000,  and  gradually  increasing  in 
strength,  until  all  traces  of  infection  are  eliminated.  After  removing 
the  catheter,  somewhere  from  the  tenth  to  fourteenth  day,  the 
irrigations  may  be  continued  through  the  urethra. 


Nerve  Cells  in  the  Ovary, — The  study  of  nerve  distribution  in  the 
ovary  has  always  been  beset  with  many  difficulties,  and  but  few  satis- 
factory investigations  ha^'e  been  carried  out  in  this  field.  It  is,  liowe\er, 
dn  exceedingly  interesting  and  important  one,  especially  in  view  of  the 
consideral)le  role  that  is  now  being  ascribed  to  the  o\ary  as  one  of  the 
links  in  the  complex  chain  of  ductless  glands,  whose  secretions  are 
believed  to  have  a  more  or  less  active  influence  upon  many  of  the 
bodily  functions.  In  this  connection,  the  question  as  to  whether  or 
not  actual  ganglionic  elements  exist  in  the  ovary  becomes  of  consider- 
able interest.  In  discussing  in  this  department  a  few  months  ago, 
Wallart's  extensive  investigations  of  the  nerve  supply  of  the  o^'arian 
substance,  it  was  pointed  out  that  considerable  imcertainty  has  existed 
as  to  the  presence  of  true  ganglion  cells;  Wallart  himself  foimd  struc- 
tures which  he  thought  must  represent  such  cells,  but  coukl  not  be  sure. 
In  a  still  more  recent  publication,  however.  Brill  {.Irch.  f.  mikr. 
Anat.,  1915,  Ixxxvi,  338)  states  very  definitely  that  he  has  been  able 
to  demonstrate  ganglion  cells  in  ovaries  of  rabbits  and  mice,  and  the 
excellent  illustrations  accompanying  his  article  seem  to  bear  out  this 
contention.  Brill  has  carried  out  his  investigations  by  means  of  the 
silver  impregnation  method  of  Cajal;  he  at  first  attempted  to  work 
with  human  ovaries,  but  gave  these  up  for  those  of  the  animals  men- 
tioned above  because  of  the  greater  ease  of  securing  fresh  material, 
and  also  because  in  rodents  the  internal  secretory  tissue  of  the  ovary 
reaches  a  higher  dcAelopment,  and  persists  longer  than  in  man.  The 
ganglion  cells  are  found,  .says  the  author,  in  compact  groups  along 
the  course  of  the  nerve  fibres,  just  after  the.se  have  entered  the  ovary 
at  the  hilus;  they  are  siuToundcd  l)y  a  dense  network  of  fibres,  and 
are  for  the  most  part  nuiltipolar,  with  scxcral  broad-based,  branching 
dendrits.  The  cell  bodies  are  filled  with  a  deli('at(>  network  of  neuro- 
fibrillii',  which  converge  at  the  exit  of  the  axis  cylinder,  into  which  they 
can  be  followed  for  some  distance.  From  the  ganglion  cells  innumer- 
able delicate  nerves  pass  ort'  to  all  portions  of  the  organ,  especially  the 
follicle  system,  bloodvessels,  and  surface  ei)itheliiun.  \\\  addition  to 
the  true  ganglion  cells,  Jirill  found  in  close  reflation  with  them  numerous 
chromafiin  cells;  these  are  slightly  smaller  than  the  ganglion  cells, 
and  do  not  obtain  the  network  of  neurofibrilhe.  In  conclusion,  he  states 
that  "this  vegetative  nervous  system  of  the  ovary  fulfils  every  require- 
ment which  would  be  demanded  by  the  .secretory  function  of  the  organ, 
without,  however,  showing  any  particular  relation  to  the  va.soinolt)r 
inncr\  ation.' ' 
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Perirenal  Apoplexy  and  Sclerosis. — As  early  as  1841  Willis  described 
a  (lisea.se  of  tlie  perirenal  tissues  in  which  multiple  spontaneous  hemor- 
rhages and  fibroses  were  the  chief  lesions.  Since  then,  others  have 
made  similar  observations  and  at  present  some  34  cases  have  been 
reported.  The  pathogenesis  is  not  clear,  and  Lehnert  (Fraiik.  Zeit. 
/.  Path.,  1914,  XV,  268)  has  added  another  study  with  the  suggestion 
as  to  the  causative  factor.  The  disease  occurred  in  a  man  of  62  who 
had  suffered  recurrent  attacks  of  rheumatism.  Chronic  valvular 
disease  was  present  in  the  heart,  while  the  kidneys  Avere  in  a  state  of 
advanced  interstitial  nephritis.  Associated  with  these,  there  was  an 
unusual  development  of  perirenal  fat,  throughout  which  many  islands 
of  hemorrhage  were  found.  Evidence  of  former  hemorrhage  was  also 
present  while  grades  of  inflammation  could  be  demonstrated.  It 
appeared  that  the  individual  had  suffered  repeated  attacks  of  perirenal 
hemorrhages  and  repair.  There  was  no  evidence  that  the  immediate 
lesions  within  the  kidney  had  an\'  association  with  blood  extravasations 
about  the  capsule,  nor  were  there  any  lesions  in  the  adrenals  to  indicate 
their  association  in  the  process.  It  would  seem  that  the  factors  bringing 
about  the  renal  inflammation  were  also  active  in  producing  a  peri- 
nephritis. The  author  belie^ves  that  much  of  the  hemorrhage  was 
the  result  of  mechanical  trauma.  That,  however,  such  hemorrhage 
may  be  directly  associated  with  the  perinephritis  is  indicated  in  the 
report  of  cases  in  which  there  was  not  only  hemorrhage  in  the  perirenal 
tissues  but  also  in  the  muscles  and  other  organs. 


Experimental  Polyneuritis  in  Birds  and  Its  Relation  to  Beriberi 
in  Man. — Tasawa  {/J.schr.  f.  cvpir.  I'dfh.  u.  Tho-dj).,  191.J,  xvii,  27) 
repeated  the  experiments  of  Eijkman  and  others  in  reproducing  paresis 
in  birds  by  the  feeding  of  pohshed  rice  and  grain  products.  Others 
have  concluded  that  the  polyneuritis  galHnarum  so  obtained  was 
identical  with  beriberi  in  man.  Some  2()0  fowl  and  120  pigeons  were 
used  in  these  experiments.  He  found  that  when  liirds  were  fed  upon 
polished  rice  and  water  only  they  suft'ered  great  emaciation  and  nervous 
debility.  Motor  weakness  developed  in  aliout  twenty  days  and  pro- 
gressed until  the  animals  were  unable  to  control  any  of  the  voluntary 
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muscles.  Marked  degeneration  of  the  motor  nerves  was  demonstrated. 
In  other  instances  the  conditions  appeared  to  arise  through  a  central 
nervous  disturbance  rather  than  peripheral.  These  cases  proved  quite 
different  from  true  beriberi.  During  the  progress  of  the  condition 
contractures  and  even  convulsive  seizures  of  isolated  muscles  were 
observed.  The  author  found  that  when  the  feeding  with  polished  rice 
was  accompanied  with  other  foods  in  moderate  quantity  the  emaciation 
and  anemia  could  be  prevented  but  the  polyneuritis  would  nevertheless 
appear.  Naturally  with  the  proper  quantitative  feeding  these  lesions 
may  be  prevented.  He  found  that  a  similar  neuritis  can  be  developed 
by  feeding  cane  sugar,  white  flour,  white  bread  or  boiled  fish.  The 
severity  and  character  of  the  disease  differs  but  very  little  from  those 
induced  by  rice.  The  subcutaneous  injection  of  rice  bran  was  found  to 
moderate  as  well  as  to  prevent  the  disease.  It  would  appear  that  the 
disease  is  the  result  of  metabolic  disturbances  rather  than  an  intoxication 
resulting  from  abnormal  fermentation  in  the  gastro-intestinal  canal. 
Up  to  the  present  satisfactory  results  have  not  been  obtained  in  experi- 
mentally producing  the  disease  in  mammalia.  The  results,  however, 
obtained  in  birds  are  pathologically  so  similar  to  the  muscle  and  nerve 
degenerations  found  in  beriberi  in  man  that  the  author  believes  conclu- 
sions can  be  drawn  from  these  experiments.  In  animals  as  well  as  man 
there  is  an  individual  predisposition  which  permits  of  the  development 
of  sporadic  cases  among  groups  on  a  common  diet. 

Experimental  Studies  on  Extirpation  of  Lung. — Kawamura  (Deutsch. 
Ztschr.f.  Chir.,  1914,  131,  H.  iii)  found  that  dogs  in  which  one  lung  has 
been  completely  removed,  survive  the  operation  and  show  no  ill  effects 
subsequently.  It  is  even  possible  to  take  away  some  of  the  remaining 
lung  tissue.  The  difficulty  of  the  operation  lies  mainly  in  dealing 
with  the  stump  of  the  main  bronchus.  The  remaining  lung  undergoes 
a  compensatory  enlargement  whose  maximum  is  reached  in  thirty  to 
sixty  days.  The  empty  pleural  cavity  on  the  side  of  extirpation  is 
gradually  filled  in  by  a  displacement  of  the  heart  and  mediastinum, 
while  the  diaj)hragm  rises  -considerably  and  the  thoracic  wall  becomes 
depressed  upon  the  side  of  operation.  In  some  instances  spinal  curva- 
ture with  its  convexity  toward  the  side  of  the  operation  develops. 
There  are  no  histological  changes  of  any  note  in  the  thoracic  tissues, 
save  evidence  of  compensatory  emphysema  with  more  or  less  hyper- 
trophy of  the  pulmonary  tissues. 


Note  to  Contributors.  —  All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  th<  y 
are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
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ORIGINAL  ARTICLES 

RAYNAUD'S  SYNDROME:  RAYNAUD'S  DISEASE. 
By  Oliver  T.  Osborne,  M.A.,  M.D., 

PROFESSOR    OF    THERAPEUTICS,    YALE    UNIVERSITY,    NEW    HAVEN,    CONNECTICUT. 

Maurice  Raynaud  was  a  French  physician,  and  lived  from 
1834  to  1881.  The  disease  which  bears  his  name  was  first  described 
by  Sir  Benjamin  Brodie  in  1837,  bnt  was  not  recognized  as  a  disease 
until  it  was  described  by  IManrice  Raynaud  in  1862,  under  the  name 
of  "symmetrical  gangrene  of  the  extremities."  The  condition  was 
not  known  as  "Raynaud's  disease"  until  his  second  article,  which 
more  fully  discussed  it,  in  1874. 

The  disease  or  condition  was  first  termed  "local  asphyxia  and 
syncope;"  it  has  also  been  termed  "symmetrical  gangrene."  The 
latter  name  is  a  misnomer,  as  the  local  manifestations  are  as  fre- 
quently unilateral  as  symmetrical.  Raynaud's  belief  that  the  local 
symptoms  were  caused  by  a  spasm  of  the  capillary  vessels,  which 
shut  off  the  circulation  more  or  less  permanently  from  a  part,  is 
correct.  Pathological  investigations  have  shown  there  is  no  primary 
disease  of  the  walls  of  the  vessels. 

The  syndrome  may  be  defined  as  a  condition  with  such  vascular 
disturbance  as  to  cause  a  more  or  less  complete  anemia  or  a  i>ro- 
longed  passive  hyperemia  of  various  parts  of  the  body,  internal  as 
well  as  external.  No  definite  cause  for  this  idiosyncrasy  or  j)eculiar 
instability  of  the  bloodvessels  has  been  discovered.  There  may 
be  a  local  spasm  of  the  arterioles  or  venules,  or  of  both.  If  the 
arterioles  are  contracted  the  cyanotic  type  of  congestion  occurs, 
preceded  by  an  anemia;  if  the  venules  are  alone  contracted,  a  hot, 
congested  form,  slightly  simulating  erythromelalgia,  may  occur. 
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The  associated  symptoms  due  to  this  bloodvessel  spasm  are  more 
or  less  pain,  coldness  or  iciness  to  the  feel,  numbness,  later  impaired 
function,  and  trophic  disturbances,  as  shown  by  eczemas,  small 
blisters,  bullae,  ulcerations,  suppurations  or  even  gangrene,  slough- 
ing, and  loss  of  the  part  affected.  The  joints  of  the  fingers  may 
become  sore  and  inflamed,  and  ulcers  often  occur  near  the  nails 
with  deep  suppuration  in  and  around  the  nails.  The  parts  affected 
temporarily  or  interchangeably  during  a  certain  period  may  be 
symmetrical,  but  are  not  necessarily  so.  The  spasm  of  the  blood- 
vessels may  last  minutes,  hours,  or  days. 

The  simplest  form  of  this  disease  is  represented  by  cold  hands 
or  feet,  or  by  a  finger  or  a  toe  becoming  stone-cold,  termed  "dead 
finger"  or  "dead  toe."  The  obstruction  to  the  circulation  may 
attack  several  fingers  or  the  whole  hand,  the  whole  foot,  the  nose, 
an  ear,  or  there  may  be  serious  bloodvessel  disturbances  of  the 
internal  organs  of  the  body.  The  first  local  symptom  is  coldness 
and  anemia,  with  or  without  pain,  followed  perhaps  by  an  asphyxia 
or  a  darkening  of  the  part;  and  later  a  hyperemia  may  occur,  with 
flushing  and  increased  local  circulation.  In  the  very  mild  forms 
the  local  condition  is  similar  to  that  of  a  frost-bite,  with  burning, 
itching,  and  later  heat  succeeding  the  coldness  and  anemia  of  the 
part.  This  sj'mptom  complex  may  recur  and  continue  to  recur  in 
the  same  fingers  or  toes.  There  are  often  pigmentations,  mottling, 
and  brown  spots  on  the  skin  on  various  parts  of  the  body. 

In  a  few  instances  recognized,  and  in  many  instances  unrecognized, 
this  syndrome  is  the  cause  of  various  abdominal  disturbances  and 
of  disturbances  of  the  nervous  system.  There  may  be  a  spasm  of 
the  retinal  vessels  and  temporary  loss  of  vision.  There  may  be  loss 
of  hearing  and  disturbances  of  the  senses  of  taste  and  smell  from 
contraction  of  the  bloodvessels.  There  may  be  loss  of  speech, 
dizziness,  paralysis,  psychic  disturbances,  epilepsy,  and  cataleptic 
symptoms  from  these  bloodvessel  disturbances.  Severe,  intense 
headaches  may  occur,  with  burning  sensations  of  the  face  and 
head  and  hot  flashes.  The  menopause  symptoms  show  in  a  mild 
form  this  vasomotor  instability.  There  may  l)e  such  disturbance 
of  the  l)l()odvcssels  in  the  head  as  to  give  a  feeling  of  constriction. 
This  is  the  kind  of  headache  that  is  complained  of  by  some 
individuals. 

It  is  possible  that  some  forms  of  epilepsy  without  any  assignable 
lesion  may  be  due  to  this  ])ccnliar  disease.  At  least  it  is  interesting 
to  note  that  such  cases  of  epilepsy  as  hiixe  an  aura  may  sometimes 
have  an  attack  aborted  by  the  inhalation  of  such  a  vasodilator  as 
amyl  nitrite. 

Tcinixirary  loss  of  muscle  power  and  sensations  and  momentary 
l)aralyses  may  be  due  to  spasms  of  the  l)Ioo(lvessels  in  certain  areas 
of  the  brain.  Temporary  or  recurrent  albuminuria,  and  even  henui- 
turia,  may  be  caused  by  sudden  spasms  anil  later  congestions  of  the 
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renal  vessels.  In  other  words,  this  bloodvessel  spasm  is  the  cause 
of  many  apparently  serious  nervous  disturbances  and  of  many 
abdominal  disturbances  that  have  led  to  operation,  and  yet  nothing 
pathological  has  been  found.  Such  contractions  of  the  bloodvessels 
in  the  abdomen  generally  cause  pain,  and  may  cause  distention, 
vomiting,  and  symptoms  simulating  all  kinds  of  colics. 

Edema  of  the  face  or  of  one  or  more  extremities  may  occur, 
and  may  suggest  angioneurotic  edema.  There  may  be  symmetrical 
swellings  of  the  extremities  in  both  angioneurotic  edema  and  in 
Raynaud's  disease.  There  may  be  paroxysms  simulating  malarial 
fever,  with  chills  and  subsequent  high  temperature. 

The  disease  is  not  a  pathological  entity.  It  is  caused,  the  writer 
believes,  by  disturbances  of  several  of  the  internal  secreting  glands, 
especially  of  the  thyroid  and  suprarenals,  and  also  perhaps  of  the 
ovaries.  The  disease  is  frequently  associated  with  hysteria  and  with 
disturbances  of  the  female  pelvic  organs.  Amenorrhea  is  not  always 
a  factor,  but  is  a  frequent  symptom  of  this  syndrome. 

Wherever  the  disease  has  its  local  manifestations  a  vasodilator 
as  nitroglycerin,  seems  to  be  of  benefit.  Whether  there  is  too  little 
thyroid  secretion  or  too  much  suprarenal  secretion,  or  whether 
there  is  an  insufficient  ovarian  secretion  (and  thyroid  extract 
stimulates  the  ovaries),  certain  it  is  the  administration  of  thyroid 
extract  is  generally  of  benefit. 

Diagnosis.  Ordinarily  mild  cases  of  this  disease  are  not  difficult 
to  diagnose,  that  is,  the  "dead  fingers"  and  icy  cold  hands  and  feet. 
Also  easy  of  diagnosis  are  the  severe  cases  in  which  there  is  gangrene 
of  some  part  of  an  extremity,  especially  when  it  occurs  in  young  in- 
dividuals and  is  symmetrical.  Obliterating  endarteritis  or  advanced 
arteriosclerosis  is  likely  to  occur  only  in  individuals  who  are  old. 
and  is  more  likely  to  occur  in  men  than  in  women,  and  peripheral 
gangrene  from  this  cause  is  generally  readily  diagnosed.  Embolic 
obstruction  of  some  terminal  vessel,  with  possibly  gangrene,  will 
generally  show  a  history  of  some  acute  disease  that  may  cause 
embolism  or  some  chronic  valvular  disease  of  the  heart. 

Raynaud's  syndrome  occurs  mostly  in  women,  and  will  be  found 
associated  with  disturbances  that  are  well  recognized  as  due  to 
disturbances  of  the  thyroid  gland.  It  is  also  frequently  associated 
with  disturbances  of  the  menstrual  function.  It  can  occur  at  any 
age,  and  has  even  been  noted  in  young  children. 

The  disease  which  at  times  it  may  simulate  is  erythromclalgia. 
This  disease  is  rare,  and  was  first  described  by  Weir  Mitchell  in 
1872  and  again  in  1878.  He  coined  the  word  "erythromclalgia," 
which  means  "red,  painful  limb."  As  its  name  imi)lies,  it  attacks 
an  extremity,  is  painful,  and  the  color  of  the  part  affected  is  bright 
red.  The  part  feels  hot,  and  cold  soothes  it.  It  is  made  worse  l)y 
heat.  The  cause  of  the  disease  is  unknown,  though  Weir  ]\Iitchell 
thought  it  might  be  due  to  an  inflammation  of  the  nerve  endings. 
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Tlie  disease  may  be  transient  and  intermittent,  or  it  may  cause 
more  or  less  incapacity.  Although  it  may  stop  and  may  not  recur, 
no  treatment  seems  to  have  any  special  effect  npon  it.  In  erythro- 
melalgia  the  feet  are  more  frecjuently  affected  than  the  hands.  The 
condition  is  worse  in  hot  weather  and  better  in  cold  weather. 
Sometimes  there  seems  to  be  an  interrelation  between  liaynaud's 
syndrome  and  erythromelalgia,  both  conditions  occurring  in  the 
same  patient,  or  at  least  erythromelalgic  symptoms  may  be  present 
in  a  patient  who  has  Raynaud's  syndrome. 

The  differential  diagnosis  of  Raynaud's  syndrome  from  erythro- 
melalgia ma\'  be  briefly  stated  as  folloAvs:  Raynaud's  syndrome 
occurs  at  all  ages;  by  far  the  majority  of  cases  occur  in  females; 
it  is  likely  to  be  symmetrical;  the  disturbance  is  increased  by  cold; 
the  part  attacked  is  moreor  less  anesthetic  and  pale,  or  it  may  belivid, 
and  may  be  icy  cold.  On  the  other  hand,  erythromelalgia  generally 
occurs  after  twenty  years  of  age;  it  is  more  frequent  in  males  than 
in  females;  it  is  almost  always  asymmetrical;  it  is  benefited  by 
cold  and  not  increased  by  it;  the  part  affected  is  tender  instead  of 
anesthetic;  it  is  pink  or  purplish  in  color;  it  is  hot  and  the  blood- 
flow  to  the  part  is  increased. 

Syringomyelia,  a  disease  due  to  a  gliomatous  growth  in  the  spinal 
cord,  presents  a  very  different  set  of  symptoms  from  Raynaud's 
with  paralysis,  muscle  atrophy,  and  some  loss  of  sensation.  The 
only  similarity  to  Raynaud's  syndrome  is  that  there  may  be  such 
trophic  destruction  that  a  phalanx  may  be  lost. 

Angioneurotic  edema,  another  trophic  disturbance,  needs  to  be 
mentioned  in  this  connection,  because.it  may  occur  in  an  individual 
who  has  Raynaud's  symptoms.  The  treatment  of  angioneurotic 
edema  is  very  much  more  satisfactory  than  is  the  treatment  of 
either  Raynaud's  disease  or  erythromelalgia.  The  probable  cause 
of  angioneurotic  edema  is  a  disturbance  of  the  sympathetic  nervous 
system  affecting  the  vasomotor  nerves,  probably  due  to  toxins  in 
the  blood,  similar  to  those  that  cause  urticaria,  especially  giant 
urticaria.  Such  a  condition  is  probably  a  sort  of  ana])liylactic 
reaction. 

Mild  ergot  poisoning  may  simulate  l^aynaud's  syndrome. 

To  sum  up  the  diagnostic  i)oints  in  Raynaud's  syndrome,  it 
should  be  remembered  that  it  may  be  very  mild;  that  women  are 
attacked  nuich  more  frequently  than  men;  that  the  connnonest 
age  is  from  fifteen  to  thirt>',  though  no  age  is  exempt;  that  fre- 
quently uterine  and  ovarian  disturbances  will  be  found;  that  the 
worst  attacks  sometimes  occur  ])eriodically,  with  a  more  or  less 
close  relationship  to  the  in(>nstrual  ei)och;  and  that  some  of  the 
well-known  symptoms  of  a  disturbed  th\roid  secretion  are  often 
present,  i)robably  more  frequently  on  the  side  of  hy])othyroidism 
than  hyj)erth>roi<lisni. 

It  has  been  repeatedly  stated  that  no  treatment  is  of  any  value 
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in  Raynaud's  disease  except  perhaps  nitroglycerin.  1  lia\e  found 
this  not  to  be  true;  that  treatment  to  stimulate  a  more  healtliy 
activity  of  the  thyroid  gland  has  been  of  marked  benefit,  especially 
in  severe  cases,  such  treatment  being  thyroid  extracts  and  iodides. 
Nitroglycerin  will  always  help  the  condition,  and  so  will  local  hot 
baths.  In  other  words,  the  writer  believes  that  Raynaud's  syndrome 
is  not  always  incurable,  and  that  it  is  due  to  a  disturbance  of  the 
internal  secretions,  and  probably  more  especially  to  malsecretion 
of  the  thyroid  and  suprarenal  glands.  Certain  it  is  that  treatment 
aimed  to  correct  these  secretions  is  beneficial  and  many  times 
curative. 

Before  presenting  a  series  of  brief  clinical  histories  of  this  syn- 
drome, we  wish  to  urge  that  it  be  recognized  and  never  forgotten 
that  every  disease,  severe  in  its  entirety,  may  occur  in  mild  forms, 
and  "  missed"  cases  may  occur.  The  grades  of  severity  of  Raynaud's 
syndrome  are  as  follows: 

1.  It  may  be  so  mild  as  not  to  be  recognized.  Such  patients  lia\e 
cold  hands  and  feet,  irregular  pains  in  various  parts  of  the  body, 
and  they  are  cold  in  winter  and  hot  in  summer  (vasomotor  ataxia, 
as  it  has  been  termed).  There  may  be  so  much  contraction  of  the 
peripheral  bloodvessels  that  the  internal  vessels,  especially  the 
abdominal,  are  dilated,  and  frequently  diarrhea  is  caused,  sometimes 
termed  "intestinal  sweating,"  from  which  cause  a  patient  may 
have  a  morning  diarrhea  without  other  symptoms.  Or  there  may 
be  such  abdominal  congestion  as  to  cause  various  other  gastro- 
intestinal disturbances,  albuminuria,  etc.  This  kind  of  congestion 
or  spasmodic  contraction  of  bloodvessels  is  probably  often  the  cause 
of  ovarialgias,  delayed  and  painful  menstruation,  and  menorrhagia. 

2.  There  are  cases  of  medium  severity  in  which  there  are  ice-cold 
hands  and  feet,  chilblains  of  varying  degrees,  sore  fingers  and  toes, 
suppurations  around  the  nails,  perhaps  severe  headaches,  and  there 
may  be  erythromelalgic  symptoms  of  red  face  and  red  hands,  with 
or  without  pain.  There  may  be  faintness  or  syncope,  dizziness, 
some  slight  nervous  disturbances,  as  of  the  eyes,  and  recurrent 
albuminuria  or  hematuria.  This  condition  may  be  one  of  the 
causes  of  albuminuria  of  adolescence  and  of  orthostatic  albuminuria. 

3.  Severe  cases,  occurring  less  frequently,  in  which  there  may 
be  serious  heart  disturbances,  deep  ulcerations  of  the  fingers  and 
toes,  serious  cerebral  symptoms,  or  severe  abdominal  symptoms. 

4.  There  may  occur,  very  rarely,  such  serious  and  uncontrollable 
spasms  of  the  bloodvessels  as  to  cause  gangrene  and  sloughing  of 
parts  of  the  extremities.  It  is  also  conceivable  that  fatal  heart 
attacks  may  be  caiised  by  this  syndrome. 

The  following  clinical  histories  will  demonstrate  the  \arying 
types  and  varying  severity  of  this  j^eculiar  syndrome: 

Case  I. — A  girl,  aged  fifteen  years,  was  first  seen  on  February  o, 
1915.    She  began  a  year  ago  to  have  attacks  of  the  hands  becoming 
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icy  cold  and  turning  blue,  and  at  the  same  time  she  feels  very  faint. 
The  attacks  last  about  twenty  minutes,  even  with  rubbing  and  with 
plunging  the  hands  into  hot  water.  These  attacks  are  becoming 
more  frequent.  Her  feet  are  always  cold  and  her  hands  are  gener- 
ally cold,  but  during  these  attacks  they  are  ice-cold.  Menstruation 
began  nine  months  ago  and  has  been  pretty  regular,  lasting  about 
four  days,  and  is  normal  in  amount.  She  is  a  well-nourished, 
apparently  perfectly  healthy  girl.  Nothing  abnormal  was  found, 
except  that  the  thyroid  is  somewhat  enlarged  and  presses  toward 
the  larynx,  and  she  dislikes  to  have  anything  tight  around  her 
throat.  Her  voice  has  been  a  little  hoarse  for  the  last  two  years, 
and  drops  peculiarly,  much  as  a  boy's  voice  when  it  is  changing. 

Small  doses  of  iodide  did  not  benefit  her,  but  thyroid  extract  has 
thus  far  prevented  the  attacks.  There  is  no  question  that  the 
thyroid  gland  can  be  enlarged  and  not  be  properly  secreting  or 
excessively  secreting. 

Case  U. — The  following  is  a  case  of  the  next  degree  of  severity: 
This  is  a  stenographer,  aged  thirty-four  j'ears,  who  for  years  has 
been  troubled  with  cold  hands  and  feet  and  wuth  chilblains  of  all 
types  and  degrees.  The  last  two  years  especially  these  cold  fingers 
and  ice-cold  hands  with  sore,  swollen  knuckles  and  sore,  tender 
fingers  have  been  on  the  increase,  especially  in  winter.  For  the  last 
year  there  have  been  repeated  attacks  of  little  infections  around 
the  finger-nails,  without  any  history  of  local  injury  whatsoever. 
These  particular  fingers  have  become  extra  cold,  extra  red,  painful, 
and  finally  these  little  ulcerations  appeared.  There  has  never  been 
any  history  of  real  blisters.  She  has  always  been  well  in  most  every 
respect,  except  that  menstruation  has  been  more  or  less  irregular. 
She  is  also  nervous  at  times,  gets  depressed,  cries  easily,  and  is 
subject  to  headaches,  mostly  from  eye  defects;  but  these  headaches 
are  always  aggravated  at  these  periods  of  depression.  The  thyroid 
gland  is  decidedly  enlarged  on  the  left  side,  and  has  been  for  the 
last  few  months.  The  gland  becomes  smaller  under  iodide,  but  she 
feels  nnich  bettor,  and  the  gland  is  softer  under  thyroid  treatment. 
There  are  absolutely  no  other  signs  of  under-secretion  of  the 
thyroid  and  no  signs  of  over-secretion.  As  this  patient  has  only 
recently  come  under  treatment,  and  as  the  weather  is  growing 
warmer,  when  the  fingcTS  and  hands  will  improve  from  that  fact 
alone,  the  results  of  tlie  thyroid  treatment  have  not  yet  been  de- 
termined, but  she  certainly  feels  better  generally  under  the  thyroid. 

Case  HI. — The  following  case  represents  another  degree  of 
intensity  of  Raynaud's  syndrome:  A  married  woman,  aged  thirty- 
seven  years,  has  had  j)oor  circulation  for  years,  and  has  weak  heart 
turns.  Her  hands  become  nnml),  but  not  (jnite  hke  falHng  asleep, 
she  says.  Often  she  sees  only  one-lialf  of  an  object  at  a  time.  She 
frequently  feels  full-headed,  has  pain  in  the  left  side  of  the  head 
in  conjunction  with  more  or  less  of  a  blind  turn.    With  these  blind 
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turns  she  is  likely  to  have  numb  hands,  and  she  cannot  use  her  hands 
for  some  time.  The  hands  and  feet  get  cold  during  these  attacks. 
These  blind  turns  occurred  more  frequently  up  to  two  years  ago 
than  since,  and  they  last  from  three-quarters  of  an  hour  to  an  hour. 
During  these  attacks  she  does  not  hear  well,  and  her  mind  is  not  clear 
as  to  what  people  are  saying,  or  what  she  herself  is  about  to  say. 
Her  face  also  sometimes  gets  numb,  expecially  around  the  mouth. 
Sometimes  with  these  attacks  she  gets  quite  short  of  breath,  and 
occasionally  has  pain  in  the  region  of  the  heart.  Her  eyes  are  not 
the  cause  of  her  headache;  the}^  have  been  carefully  examined  and 
excluded.  The  headaches  are  most  likely  to  occur  just  before  and 
during  menstruation.  She  says  she  never  felt  as  well  as  she  did 
during  her  pregnancies.  This  was  probably  due  to  a  normally 
increased  thyroid  secretion  at  these  times.  She  gets  short  of  breatli 
on  exertion,  and  has  palpitation  at  times.  She  has  consulted  a  large 
number  of  physicians  for  the  above-described  condition. 

She  has  been  married  thirteen  years,  and  has  two  children, 
the  youngest  six  years  of  age.  She  had  typhoid  fever  seven  years 
ago  and  measles  foUow^ed  by  pneumonia  two  years  ago.  The 
physical  examination  is  practically  negative.  The  tongue  is  a 
little  trembly.  The  pulse  is  96.  The  systolic  blood-pressure  140. 
There  is  no  history  of  epilei)sy  or  fits  or  anything  pointing  toward 
that  condition.    The  urine  is  normal.    The  thyroid  gland  seems  small. 

Nitrogl^^cerin  helps  her,  but  she  is  better  under  small  doses  of 
iodide  and  thyroid,  and  has  had  no  blind  attacks  since  that  treat- 
ment was  started  four  months  ago.  This  case  shows  a  tendency 
to  irregular  spasm  of  the  bloodvessels.  How  much  permanent  help 
can  be  given  her  I  do  not  yet  know. 

Case  IV. — The  next  patient  is  a  woman,  aged  thirty-nine  years, 
sent  to  me  for  treatment  on  account  of  seveve  pain  in  the  left  side 
of  the  head  and  in  the  back  of  the  neck  and  for  persistent  insomnia. 
This  patient  was  first  seen  by  me  in  April,  1914.  Three  years 
before  she  had  had  some  of  this  trouble  which  lasted  four  or  five 
months.  Now  for  the  last  four  or  five  months  she  has  had  it  again 
and  very  much  worse  the  last  three  weeks.  It  occurs  almost  daily 
and  sometimes  is  very  severe.  She  has  no  nausea  or  vomiting  with 
it.  With  this  pain  she  flushes  and  gets  very  hot.  The  left  side 
of  the  face  burns,  although  both  cheeks  look  hot  and  red.  Some- 
times she  aches  all  over,  and  especially  the  arms  and  shoulders 
ache.  Her  hands  tremble  at  times,  and  she  has  some  pali)itation 
and  an  intermittent  pulse.  During  these  head  attacks  tears  stream 
down  the  left  cheek.  On  leaning  over  the  head  aches  much  worse. 
The  hands  are  sometimes  bright  red,  at  other  times  dark,  almost 
cyanosed;  they  are  always  discolored  she  says.  The  redness  of  the 
hands  disappears  when  they  are  held  over  her  head.  The  feet  are 
cold,  and  scmietimes  she  has  to  put  them  into  hot  water  to  stop  the 
discomfort. 
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She  is  married  and  has  six  children,  the  youngest  four  years  old. 
Menstruation  is  regular.  Some  years  ago  she  had  some  sort  of  a 
benign  growth  removed  from  the  right  side  of  the  abdomen,  and  the 
appendix  was  removed  at  the  same  time.  She  does  not  know  just 
what  the  growth  was.  She  had  typhoid  fever  twenty  years  ago. 
There  is  no  trouble  in  the  eyes  to  account  for  her  headaches.  She 
is  well  nourished,  slightly  over-weight,  and  has  a  pendent  abdomen. 
All  physical  examinations  are  negative.  The  pulse  is  84;  the 
systolic  blood-pressure  125. 

Thyroid  extract  did  not  benefit  her.  Under  good  doses  of  nitro- 
glycerin or  sodium  nitrite  she  soon  improved  greatly,  and  by  June, 
1914,  two  months  after  I  first  saw  her,  she  was  practically  well 
of  the  condition. 

I  did  not  see  her  again  until  February  of  this  year,  when  she 
had  a  little  return  of  her  headache,  with  flushing  of  the  face  and 
watering  of  the  left  eye.  Her  hands  have  been  all  right.  She  was 
again  having  insomnia,  and  again  having  an  intermittent  pulse. 
She  was  given  1  grain  of  thyroid  a  day,  as  larger  doses  had  caused 
disturbance  before,  and  nitroglycerin  again.  She  immediately 
improved,  and  has  been  well  ever  since. 

Case  V. — A  young  boy,  aged  eight  \ears,  was  first  seen  by  me 
in  1910.  He  gave  a  history  of  having  had  a  large  number  of  intes- 
tinal attacks,  diarrheas,  etc.,  and  a  history  of  having  attacks  of 
albuminuria.  He  had  peculiar  pigmentations  on  different  j)arts 
of  his  body,  and  many  leukodermic  spots.  There  was  no  specific 
history.  Heart,  lungs,  abdomen,  and  urine  were  negative  at  the 
time  I  saw  him.  He  had  a  few  enlarged  cervical  glands.  This  boy 
was  in  a  miserable  condition,  and  unfit  to  go  to  school.  He  had 
been  put  upon  all  sorts  of  diets,  and  all  sorts  of  diagnoses  had  been 
made,  both  in  this  country  and  in  England. 

I  believed  the  condition  to  be  a  disturbance  of  the  internal 
secretions,  largely  a  subsecretion  of  the  thyroid,  and  on  account 
of  the  pigmentations  on  his  skin  a  disturbed  secretion  of  the  sui)ra- 
renals.  He  was  given  small  doses  of  thyroid,  and  rai)idly  and 
continuously  improved,  and  soon  was  well.  But  for  two  or  three 
years,  whenever  the  treatment  was  long  discontinued,  he  had  a 
return  of  his  symptoms,  but  was  immediately  again  improved  on 
taking  thyroid.  The  child  later  was  able  to  go  to  school,  and  lins 
become  a  strong  boy. 

This  was  a  form  of  Raynaud's  syndrome  with  vasomotor  dis- 
turbance of  the  bloodvessels  of  the  abdomen,  causing  diarrheas 
and  recurrent  albuniimiria. 

Case  VI. — This  i)atient,  a  married  woman,  aged  twenty-eight 
years,  was  first  seen  in  -lune,  \\)\'A.  She  had  two  ehiUlren,  the  young- 
est eighteen  months  old  and  the  oldest  three  and  one-half  years. 
With  the  first  cliild  she  had  had  an  acute  nephritis  and  a  slight 
convulsion,  but  the  kidnevs  soon  recovered.     I*\)ur  months  before 


OSBORNE:  Raynaud's  syndrome:  Raynaud's  disease      165 

I  saw  her  she  had  had  a  nervous  exhaustion  attack  of  some  kind, 
and  was  said  to  have  had  a  pericarditis,  and  was  sick  four  or  five 
weeks.  From  the  time  of  the  birth  of  the  first  child  she  had  had 
no  kidney  trouble,  and  there  has  never  been  any  edema.  For  a 
long  time  now  she  has  been  having  breathless  atttacks  with  heart 
storms,  the  heart  beating  very  rapidly  and  pounding  very  hard. 
Her  hands  and  feet  are  generally  cold  and  sometimes  blue,  and  the 
lips  become  absolutely  blue.  Although  she  is  pale  at  times,  she  is 
not  anemic;  the  hemoglobin  content  of  the  blood  is  100  per  cent. 
Frequently  one  finger  gets  numb  and  cold,  and  remains  so  for  hours; 
sometimes  it  is  one  toe.  During  these  attacks  she  has  a  dull  ache 
in  the  region  of  the  heart. 

Examination  shows  the  heart  to  be  slightly  enlarged,  with  no 
murmurs,  no  roughness,  and  no  friction.  The  systolic  blood-])ressure 
is  120.  The  lungs  are  normal  and  the  abdomen  negative.  The 
spleen  is  not  enlarged,  and  there  are  no  enlarged  glands  anywhere. 
Her  hair  is  of  a  light  reddish  tinge,  but  the  pubic  hair  is  absolutely 
white,  and  she  says  it  has  always  been  so.  Menstruation  has 
always  been  regular.    The  tongue  is  normal. 

At  the  time  the  patient  was  seen  in  consultation  her  physician 
feared  she  might  die  in  one  of  these  attacks.  She  was  very  weak 
and  was  confined  to  her  room,  although  not  absolutely  to  her  bed. 

A  diagnosis  of  Raynaud's  syndrome  was  made,  and  she  was 
given  nitroglycerin  and  small  doses  of  thyroid.  She  had  a  rapid 
recovery,  soon  having  no  breathlessness,  and  gaining  weight. 
However,  if  she  stopped  the  nitroglycerin  she  again  became  breath- 
less and  had  heart  distress.  Also,  as  long  as  she  takes  the  nitro- 
glycerin her  hands  are  not  cold.  The  date  of  this  observation  is 
September  10,  1913,  three  months  after  I  first  saw  her.  From  that 
time,  September,  1913,  I  have  occasionally  seen  her,  but  she  cannot 
go  long  without  either  thyroid  or  nitroglycerin  treatment,  although 
there  are  months  when  she  is  well  and  takes  no  medicine.  If  she 
feels  cold  she  has  learned  to  take  the  nitroglycerin  and  to  stop  it 
when  she  feels  better. 

In  February,  1914,  she  was  again  troubled  with  coldness  and 
getting  blue  around  the  mouth,  was  breathless,  and  was  having 
pain  around  the  heart.  She  was  also  excessively  sleepy,  and  said 
that  her  hands  and  feet  puft'ed  at  times,  althugh  there  was  no  real 
edema.  All  of  this  showed  subthyroid  secretion.  She  was  given 
1  grain  of  thyroid  extract  twice  a  day  and  ^iiF  t)f  nitroglycerin 
twice  a  day,  and  she  again  soon  improved.  It  was  noted  at  this 
time  that  streaks  of  white  were  coming  in  the  hair  on  her  head. 
She  sa}s  that  from  five  }'ears  of  age  until  she  was  sixteen  she  had 
brown  spots  on  her  skin  on  various  parts  of  the  body.  Also,  part 
of  the  hair  on  the  head  of  one  of  her  children,  she  says,  was  at  first 
absolutely  white,  but  now  has  gradually  become  light  brown.  All 
of  this  story  shows  a  disturbed  thyroid  secretion  anfl  perhaps  a 
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disturbed  suprarenal  secretion,  with  symptoms  of  peripheral  con- 
traction of  the  bloodvessels  and  internal  congestions,  with  dis- 
turbance of  the  heart.  In  other  words,  it  is  Raynaud's  syndrome, 
and  thyroid  and  nitroglycerin  have  been  of  marked  benefit  to  her. 

Case  VIII. — A  girl,  aged  seventeen  years,  first  came  to  me  in 
February,  1911.  She  had  been  for  two  years  under  treatment  for  a 
I)eculiar  mottling  of  the  hands  and  feet.  For  four  years  her  hands 
and  feet  had  been  more  or  less  frequently  excessively  cold.  These 
conditions  were  always  worse  in  cold  weather,  but  still  they  per- 
sisted somewhat  in  summertime.  For  the  last  three  months  she 
has  had  peculiar  gastric  crises,  with  terrible  pain  in  the  epigastric 
region,  occurring  even  as  frequently  as  once  a  week,  associated 
with  a  chill  and  followed  by  fever.  There  is  no  nausea  or  vomiting 
and  no  loss  of  consciousness.  She  has  had  all  kinds  of  treatments, 
and  there  have  been  all  kinds  of  diagnoses.  She  has  never  had 
any  sickness  except  scarlet  fever  and  measles,  and  these  were  when 
she  was  a  child.  Menstruation  is  regular  and  normal.  The  family 
history  is  entirely  negative. 

Physical  examination  was  negative  in  every  respect;  the  urine 
and  blood  were  also  negative.  She  had  a  blister  on  the  back  of 
one  heel,  and  she  has  had  such  sores  on  her  feet  frequently.  Her 
hands  were  like  pieces  of  ice,  and  were  almost  blue.  She  says  her 
hands  itch  a  great  deal  and  perspire  sometimes  profusely,  and  the 
same  is  true  of  her  feet  even  while  they  are  icy  cold.  She  has  had 
blisters  on  both  hands,  off  and  on,  more  or  less  for  four  years. 
Sometimes  these  sores  on  her  hands  and  feet  have  to  be  lanced, 
and  she  has  had  one  on  her  heel  for  three  months.  Her  legs  up  to 
her  knees  and  her  arms  almost  to  the  elbows  were  peculiarly  mottled 
by  dark  bluish  and  brown  spots,  not  ecchymotic,  much  as  one  sees 
when  an  extremity  is  thoroughly  chilled  and  the  blood  begins 
again  to  circulate.    There  was  no  loss  of  sensation  anywhere. 

She  was  given  nitroglycerin  and  thyroid  extract.  In  a  few  days 
she  had  another  abdominal  attack,  but  it  was  milder  then  the 
j)revious  ones.  The  sore  on  her  foot  soon  healed  and  she  had  less 
j^erspiration  of  the  hands  and  feet.  She  had  one  other  attack  of  the 
abdominal  pain  the  following  mt)nth,  but  no  severe  attack,  and  no 
chill  and  no  fever.  A  few  blisters  occasionally  occurred,  but  she 
continued  to  improve  under  thyroid  treatment. 

In  April  of  the  same  year,  after  two  months  of  treatment,  she  had 
some  attacks  of  becoming  breathless  and  having  pain  in  the  sub- 
sternal region,  but  the  hands  and  feet  were  not  nearly  so  cold. 
'J'he  heart  at  times  was  rai)id,  but  the  pulse  had  been  over  100  from 
the  beginning.  Oecasionally  she  had  considerable  pain  in  the  left 
ovary,  which  was  a  neuralgia. 

She  continued  to  improve,  and  from  July,  1911,  was  not  seen  until 
October,  19i:?,  when  she  re|)orted  that  she  had  been  very  well, 
though  her  hands  were  sometimes  cold;  l)ut  her  feet  did  not  get 
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cold,  she  never  had  any  more  of  the  blisters  and  very  little  of  the 
mottling,  and  no  chills  or  abdominal  pain.  I  know  she  has  been 
well  since,  as  I  frequently  see  her  on  the  street.  In  other  word 
the  improvement  of  the  Raynaud's  syndrome  in  this  case  was 
remarkable. 

Case  IX. — A  girl,  aged  sixteen  years,  was  first  seen  by  me  in 
consultation  in  1905.  The  family  history  was  negative,  and  there 
was  nothing  important  in  her  previous  history.  She  began  to 
menstruate  when  she  was  fourteen,  but  had  not  menstruated  at 
all  during  the  last  year,  namely,  from  fifteen  to  sixteen.  About  a 
year  before  I  saw  her  she  had  begun  to  have  attacks  of  fever,  dating 
from  the  time  menstruation  ceased.  These  fever  attacks  would 
last  about  nine  days  and  recur  in  about  three  weeks.  They  were 
preceded  by  chills,  headache,  loss  of  appetite,  pain  in  the  abdomen, 
loose  bowels,  and  insomnia.  Various  diagnoses  had  been  made,  such 
as  hysteria,  intestinal  disturbance,  typhoid  fever,  malarial  fever, 
and  Hodgkin's  disease  (on  account  of  her  having,  during  these 
attacks,  an  enlarged  spleen  and  sometimes  enlarged  glands  in  the 
neck). 

I  saw  the  patient  in  one  of  these  fever  attacks.  The  glands  of 
of  both  sides  of  the  neck,  of  the  axillae,  and  of  the  groins  were 
enlarged.  The  heart  and  lungs  were  normal.  The  spleen  was 
enlarged  to  the  umbilical  line,  the  liver  was  normal  in  size, 
there  were  no  pelvic  symptoms,  and  the  urine  and  blood  were 
negative.  ^Yith  the  history  of  these  periodic  attacks,  in  the  ab- 
sence of  menstruation,  I  was  sure  that  they  were  symptoms  of  some 
kind  of  a  toxemia. 

Although  there  were  no  signs  of  subthyroid  secretion,  except  that 
she  did  not  menstruate  and  had  these  s\Tnptoms  of  toxemia,  she 
was  given  5  grains  of  thyroid  extract  twice  a  flay.  In  ten  days  she 
began  to  menstruate  for  the  first  time  in  over  a  year  and  had  entirely 
recovered  from  all  abnormal  signs  and  symptoms. 

Under  intermittent  thyroid  medication  she  menstruated  regularly 
for  nearly  a  year,  but  after  stopping  this  treatment  she  again  ceased 
to  menstruate,  and  after  not  menstruating  for  two  months  she 
again  had  a  high  temperature,  the  spleen  was  again  enlarged, 
the  glands  of  the  neck  were  tender  and  enlarged,  and  the  abdomen 
was  tense  and  distended;  in  other  words,  there  was  a  complete 
recurrence  of  the  attacks  of  the  year  before. 

I  saw  her  again  in  consultation,  and  under  thyroid  treatment 
she  again  improved.  In  a  few  days  the  spleen  and  glands 
were  less  tender  and  smaller;  she  became  apparently  well  and 
menstruated  the  next  month. 

She  was  then  well  until  the  following  year,  when  she  had  an 
acute  attack  of  tonsillitis,  and  again  had  some  slight  recurrence  of 
the  above  symptoms.  She  was  given  thyroid,  and  in  two  or  three 
days  she  was  again  normal.    Four  years  following  this  she  was  still 
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well  and  had  been  well.  This  is  probably  an  instance  of  Raynaud's 
syndrome  with  abdominal  congestion. 

Case  X. — This  patient  was  a  man,  aged  thirty-six  years,  who 
had  various  symptoms  of  various  kinds  of  nervous  syphilis;  but 
there  were  no  symptoms,  and  never  had  been,  of  gumma  in  the 
spinal  cord  or  brain  and  no  real  paralysis.  He  was  seen  in  a 
consultation  on  account  of  some  of  his  nervous  pains,  supposedly 
due  to  some  other  condition  than  the  syphilis.  Examination  of  the 
blood  showed  a  strong  Wassermann  reaction,  and  he  was  treated 
with  salvarsan,  became  well,  and  was  able  to  attend  to  his  business. 
Before  he  had  received  any  salvarsan,  while  he  was  being  treated 
with  mercury,  and  also  when  he  was  supposed  to  be  cured  of  his 
syphilis,  he  had  several  attacks  of  being  unable  to  talk  or  think, 
sometimes  with  terrible  headaches,  and  at  these  times  he  acted  like 
a  person  under  the  influence  of  some  drug.  Sometimes  he  would 
suddenly  drop  a  fork  or  a  spoon,  and  would  mumble  in  his  speech, 
but  at  such  times  he  was  generally  able  to  walk.  These  attacks 
never  lasted  long,  he  never  showed  any  paralytic  symptoms. 
These  attacks  were  due  to  sudden  spasm  of  some  of  the  blood- 
vessels in  his  brain  and  represent  a  species  of  Raynaud's  syndrome 
associated  with  syphilis.  An  association  of  Raynaud's  disease  with 
syphilis  has  been  recorded  by  others.  Salvarsan  has  apparently 
cured  him,  but  of  course  he  is  likely  to  have  some  recurrences  from 
his  syphilis. 

Case  XL — This  patient,  a  girl,  aged  seventeen  years,  was 
first  seen  in  1904.  She  gave  a  history  of  having  had  peculiar  sleeping 
attacks  from  July,  1903,  to  April,  1904.  In  these  attacks  she  would 
be  practically  comatose  for  two  or  three  days.  They  generally 
occurred  about  once  a  month,  but  lately  they  had  occurred  twice  a 
month.  There  never  were  any  convulsions,  although  there  were 
some  symptoms  of  stiffening  of  the  muscles.  Occasionally  there 
was  a  little  mucous  froth  at  the  mouth.  In  the  last  attack  previous 
to  my  seeing  her  she  had  slept  for  twelve  hours.  After  wakening 
from  the  attack  for  several  days  she  could  not  hear,  and  for  some 
days  could  not  see.  At  times  she  was  almost  blind.  For  a  time 
she  did  not  recognize  her  family,  her  own  clothing,  or  her  surround- 
ings. She  appeared  hardly  to  breathe  while  in  these  semicomatose 
attacks.  She  took  no  nourishment  or  liquid  during  this  time,  and 
passed  no  urine,  sometimes  for  two  or  three  days.  She  l>egan  to 
menstruate  at  the  age  of  fourteen,  but  the  flow  was  irregular,  and 
generally  occurred  about  every  five  weeks.  These  sleeping  attacks 
since  they  began,  ha\'e  occnrnvl  just  bcfon^  it  was  normal  time  for 
the  i)(Ti()(l  to  appear. 

Physical  examination  was  absolutely  negative,  except  that  the 
thyroid  glan<i  seemed  a  little  enlarged.  At  this  time  we  did  not 
recognize  the  association  of  Raynaud's  symptoms,  «lue  to  the  eon- 
traction  of  tlu>  bloodvessels  of  the  brain  with  what  seemed  to  me 
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like  a  toxemia.  I  did  make  a  diagnosis  of  epilepsy  and  a  catak'i)tic 
state,  and  gave  her  thyroid,  beheving  that  she  needed  this  to  combat 
whatever  protein  poisoning  was  in  her  system.  The  coma  and  cata- 
leptic attacks  entirely  disappeared.  She  had  one  or  two  epileptic 
attacks,  however,  and  later  a  few  petit  mal  attacks.  The  menstrua- 
tion became  regular  and  on  time,  and  the  patient  entirely  recovered. 
She  married  in  1905,  and  was  well  until  1910,  when  I  saw  her  last. 
There  were  no  other  symptoms  in  her  case  of  subthyroid  secretion, 
except  that  she  did  not  menstruate  on  time,  and  that  she  had  these 
periodic  toxic  attacks.  I  now  feel  sure  she  had  Ixaynaud's  syndrome, 
with  the  cerebral  vessels  affected,  associated  with  a  subthyroid 
secretion. 

Conclusions.  1.  Raynaud's  disease  is  not  a  distinct  entity; 
it  is  a  syndrome  caused  by  the  disturbance  of  one  or  more  internal 
secreting  glands. 

2.  There  is  primarily  no  real  disease  of  the  bloodvessels,  but  the 
vasomotor  control  is  so  abnormally  disturbed  that  most  profound 
contraction  of  certain  bloodvessels  may  occur  in  different  parts  of 
the  body,  ))erhaps  more  or  less  coincident  with  abnormal  dilatation 
of  other  bloodvessels.  If  the  contracted  bloodvessels  are  peripheral 
the  jjarts  more  or  less  lose  their  function  and  show  various  trophic 
disturbances. 

3.  This  bloodvessel  spasm  may  occur  in  the  internal  organs  of  the 
body  as  Avell  as  peripherally,  though  much  less  frequently  and  more 
difficult  of  diagnosis. 

4.  The  syndrome  is  probably  due  to  disturbances  of  more  than 
one  of  the  ductless  glands  of  the  body  that  have  internal  secretion, 
but  there  is  always  a])parently  some  disturbance  of  the  thyroid 
gland,  perhaps  a  diminution  of  the  vasodilator  stuff  of  this  gland. 

5.  Judiciously  applied,  thyroid  treatment  improves  the  majority 
of  cases,  perhaps  all,  and  cures  some  cases.  Nitroglycerin  is  always 
of  temporary  benefit  and  local  heat  is  always  of  immediate  benefit. 
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We  have  to  report  some  observations  upon  a  case  of  family 
periodic  paralysis.     The  case  was  studied  very  carefully,  from  a 
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neurological  point  of  view,  by  Taylor^  in  1898.  The  present  inves- 
tigations lie  entirely  in  the  field  of  chemical  pathology. 

The  literature  on  the  subject  was  very  completely  reviewed  up 
to  1898  in  Taylor's  paper. 

In  1901  Singer-  gave  a  critical  digest  of  the  literature  up  to  that 
date,  with  bibliography.  Fairly  complete  bibliographies  will  also 
be  found  in  the  papers  of  Kramer,  1908,^  and  Gatti,  1911.'' 

Kramer  counted  78  cases  in  the  entire  literature,  and  since  that 
time  probably  not  more  than  a  dozen  have  been  reported. 

The  neurological  aspect  of  the  disease  has  been  carefully  studied 
by  a  large  number  of  observers,  notably  Goldflam,^  Oppenlieim,*' 
Taylor,^  Mitchell,^  and  Oddo  and  Darcourt.^  A  discussion  of  the 
etiology  of  the  disease  will  be  found  in  Singer's^"  and  in  Buzzard's^^ 
papers. 

Pieces  of  muscle  have  been  excised  by  Goldflam,  Oppenheim, 
Crafts,^^  and  Singer.  All  have  described  the  microscopic  appear- 
ances as  ''abnormal."  Oppenheim  found  waxy  degeneration. 
Goldflam  and  Crafts  described  the  fibers  as  being  hypertrophied 
and  vacuolated,  and  Crafts  also  says  that  there  is  an  increase  in 
fibrous  tissue.  Singer  found  extensive  fissuring  in  the  cut  sections 
which  he  considered  an  artifact,  but  which  he  thinks  would  not 
have  been  present  unless  there  were  "some  essential  abnormality 
in  the  muscle  fibers  to  produce  such  uniform  and  unusual  appear- 
ances." 

The  toxicity  of  the  urine  during  an  attack  and  interval  have 
been  studied  of  Goldflam,  using  Bouchard's  method,  who  found 
that  "during  attacks  there  was  a  distinct  increase  in  the  urotoxic 
coefficient,  the  increase  in  some  cases  being  nearly  fourfold."  This 
author  found  that  the  knee-jerk  was  diminished  in  rabbits  after 
the  injection  of  urine  collected  during  an  attack,  but  failed  to  get 
changes  in  the  electrical  reactions.  Singer,  using  the  same  method, 
found  that  during  an  attack  the  urine  was  definitely  more  toxic 
than  during  an  interval.  ^Mitchell,  also  using  this  method,  found 
no  ditt'erence  in  the  urotoxic  coefficient  before  and  during  an  attack. 
These  findings  are  of  purely  historical  interest. 

1  Family  Periodic  Paralysis,  Jour.  Ncrv.  and  Ment.  Dis.,  1898,  xxv,  637.  Con- 
tinued same,  p.  719. 

2  Case  of  Family  Periodic  Paralysis  with  Digest  of  Literature,  Brain,  1901,  xxiv, 
257. 

'  Zur  Frage  dcr  Periodischon  Paralyse  dor  Extremitaten,  Russische  Medizinische 
Rundshau,  1908,  vi,  454. 

*  La  Paralysie  P6riodique,  Gaz.  d.  hop.,  Paris,  1911,  p.  1327. 

»  See  Taylor,  loc.  cit.  •  See  Taylor,  loc.  cit. 

'  Loc.  cit. 

»  Ca.sc  of  Family  Periodic  Paralysis,  Amkr.  Jour.  Med.  Sci.,  1899,  cxviii,  513. 

'  Lcs  reactions  ^Icctririuos  dans  la  paralysie  familialc  p6riodique,  Archiv  d'Electric. 
Med.,  1902,  xi,  1. 

•o.Loc.  cit. 

"  Three  Cases  of  Family  Periodic  Paralysis,  Lancet,  London,  1901.  ii,  1564. 

"  Fifth  Case  of  Family  Periodic  Paralysis,  Amer.  Joor.  Med.  Sci.,  1900.  cxix,  651. 
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The  toxicity  of  the  blood  serum  was  studied  by  Mitchell  and  by 
Mitchell,  Flexner,  and  Edsall/^  but  the  results  were  apparently 
negative. 

Crafts  has  extracted  from  the  feces  during  an  attack  a  toxic 
substance  which,  when  injected  into  rabbits  and  guinea-pigs, 
produced  a  transient  paralysis.  He  does  not  appear  to  have  con- 
trolled his  results.  Two  authors,  ^Mitchell  and  jMailJiouse,^^  on 
attempting  to  draw  blood  for  examination  found  that  it  clotted  with 
great  rapidity,  but  did  not  determine  the  coagulation  time  by  any 
accurate  method. 

Upon  the  urine  a  large  amount  of  work  has  been  done.  Mitchell 
has  made  analyses  of  total  nitrogen,  urea,  uric  acid,  sulphur,  and 
phosphates,  but  does  not  give  the  diet  in  detail,  so  that  the  sig- 
nificence  of  the  results  is  uncertain.  Crafts  found  an  increase  in 
ethereal  sulphates  during  an  attack,  but  he  also  fails  to  record  the 
diet.     The  same  is  true  of  Singer's  complete  analyses. 

^Mitchell,  Flexner,  and  EdsalP^  determined  the  total  nitrogen 
of  the  food  and  urine  and  of  ammonia  and  creatinin  in  the  urine, 
the  latter  by  the  old  Neubauer-Salkowski  method  (before  Folin's 
method  was  published),  which  is  undoubtedly  far  from  accurate. 
The  ammonia  was  continuously  low,  and  the  creatinin  was  very 
low  for  a  day  or  two  before  attacks,  and  during  the  first  part,  and 
rising  sharply,  just  after  or  during  the  latter  part  of  the  attacks. 

Holtzapple^®  made  a  large  number  of  urinary  examinations,  urea 
and  indican  being  the  chief  things  recorded.  The  diet  is  not 
mentioned,  nor  the  method  for  determining  urea.  In  general 
(average  of  a  large  number  of  cases),  he  found  that  the  urea  elimina- 
tion seemed  below  normal  and  the  indican  increased. 

Mailhouse  has  found  a  striking  reduction  in  calcium  and  magnes- 
ium in  spite  of  the  fact  that  his  patient  was  on  a  liberal  diet  con- 
taining more  or  less  milk.  He  also  found  in  the  urine  on  several 
occasions  a  proteose-like  body  which  decreased  during  attacks, 
aiid  in  addition  practically  always  found  creatin  in  the  urine. 
The  creatinin  was  somewhat  higher  just  before  the  attack  rather 
than  afterward,  as  in  Mitchell,  Flexner,  and  Edsall's  case.  The 
methods  used  are  not  given,  nor  is  the  diet  recorded  in  detail. 
Several  authors  have  mentioned  a  high  indican  test  during  attacks; 
the  same  has  been  found  to  be  true  in  our  case. 

Atwood^"  found  in  one  of  his  cases  that  the  intestinal  flora  con- 
tained a  marked  preponderance  of  the  Bacillus  aerogenes  capsulatus. 

In  regard  to  the  ordinary  blood  examination,  moderate  leuko- 
cytosis has  been  found  by  Goldflam,  Taylor,  and  by  Singer. 

"  Physiological  and  Chemical  Study  of  Three  Cases  of  Family  Periodic  Paraljsis, 
Brain,  1902,  xxv,  109. 

"Observations  on  a  Case  of  Family  Periodic  Paralysis,  Jour.  Nerv.  and  Ment. 
Dis.,  1910,  xxxvii,  209. 

"  Loc.  cit.  "  Family  Periodic  Paralysis,  Pcnn.  Med.  Jour.,  1903,  vii,  408. 

"  Family  Periodic  Paralysis,  New  York  State  Jour.  Med.,  1913,  xii,  579. 
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The  most  recent  papers  on  this  disease  are  those  of  Gardner/^ 
who  reports  a  typical  case,  and  discusses  the  etiology  and  treatment, 
and  of  Diller  and  Rosenbloom,^^  who  studied  the  nitrogen,  sulphur, 
calcium,  magnesium,  phosphate,  and  fat  metabolism  during  an 
interval  only. 

Gardner  believed  the  condition  to  be  due  to  an  intoxication, 
and  on  that  hypothesis  treated  his  patient  by  catharsis,  low  protein 
diet,  avoidance  of  alcohol,  together  with  caffein,  digitalis,  and 
bromides  during  an  attack,  and  got  marked  improvement. 

The  only  positive  findings  of  Diller  and  Rosenbloom  were  a 
marked  decrease  in  creatinin  and  an  increase  in  undetermined 
nitrogen.     The  average  creatinin  coefficient  was  4.8. 

Case  Report. — The  clinical  data  on  our  case  are  as  follows: 

J.  T.  S.,  male,  aged  thirty-five  years;  weight  83.6  kilograms. 

The  disease  has  been  in  the  family  for  five  generations;  the 
history  is  absolutely  typical,  namely,  attacks  of  complete  flaccid 
paralysis  of  all  the  skeletal  muscles  save  those  of  the  face,  of  degluti- 
tion, and  of  the  eye  muscles,  lasting  from  six  to  forty-eight  hours, 
and  coming  on  at  irregular  intervals,  the  longest  interval  being 
seldom  over  six  days,  the  sphincters  and  diaphragm  not  being 
involved,  the  reflexes  and  electrical  reactions  being  diminished,  or 
abolished  during  the  height  of  the  more  severe  attacks,  and  the 
patient  being  perfectly  well  in  the  intervals.  Normal  respiration 
was  not  involved  in  the  paralysis,  but  the  accessory  muscles  appar- 
ently were,  for  during  the  more  severe  attacks  the  patient  was 
unable  to  take  a  deep  inspiration  or  make  a  forcible  expiration. 

A  complete  genealogy  showing  the  line  of  descent  and  the  afflicted 
members  in  each  generation  is  given  in  Taylor's  paper.-"  Since 
the  appearance  of  that  paper  a  case  has  arisen  in  the  sixth  genera- 
tion, a  niece  of  the  patient,  aged  nine  years,  having  had  several 
rather  mild  but  characteristic  attacks. 

The  patient  came  to  the  hospital  at  our  request  merely  for  pur- 
poses of  investigation.  He  was  in  the  medical  wards  from  April 
7  to  May  8,  1914.  During  this  time  he  had  a  number  of  attacks, 
some  severe  and  some  mild.  The  sequence  and  severity  of  tlie 
attacks  are  indicated  in  the  accompanying  chart.  Those  of  April 
15,  April  21-22,  and  of  INlay  1,  were  severe,  there  being  complete 
paralysis  of  the  arms,  legs,  trunk,  and  neck  muscles,  lasting  twelve 
hours  or  more.  Several  other  attacks,  lasting  a  shorter  period, 
and  in  which  the  ])aralysis  was  less  coni])lete,  likewise  occurred. 

A  complete  clinical  descrii)tion  of  the  attacks  is  also  given  in 
Taylor's  paper,  and  since  during  the  present  stay  in  the  hospital 
the  attacks  were  entirely  similar,  it  will  be  unnecessary  to  go  into 
details  here. 

'»  Case  of  Periodic  Paralysis,  Brain,  1913,  xxxv,  243. 

•'  Eamily  Periodic  Paralysis,  .^rch.  Int.  Med.,  1914,  xiv,  869. 

">  Loc.  cit. 
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The  physical  examination  save  for  an  enlarged  spleen  (felt  two 
fingers'  breadth  below  the  costal  margin,  with  increase  in  splenic 
dulness)  was  negative.  The  skeletal  muscles  were  unusually  well 
developed,  so  much  so  in  fact  that  the  possibility  of  a  pseudo- 
muscular  hypertrophy  was  suggested.  However,  since  the  patient 
had  a  perfectly  normal  degree  of  muscular  ability,  being  in  fact 
rather  athletic,  taking  much  exercise,  such  as  bicycle  riding,  swim- 
ming, and  bowling,  between  attacks,  this  was  ruled  out. 

Several  writers  have  described  dilatation  of  the  heart,  increase 
in  pulse  rate,  and  other  signs  of  cardiac  weakness  during  attacks. 
NO  evidence  of  anv  such  occurrence  was  found  in  our  case. 
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The  upper  curve  indicates  the  patient's  condition  as  regards  paralysis  from  day 
to  day.  The  CO:  tension  by  the  Plesch  method  is  shown  by  solid  lines  and  circles; 
by  the  Lindhard  method,  broken  lines  and  circles.  The  ammonia  in  cubic  centi- 
meters of  a  N/10  solution  and  also  in  grams  is  shown  by  broken  lines  and  squares; 
the  hydrogen  ion  concentration  of  the  urine  by  solid  lines  and  dots;  the  respiratory 
quotients  by  circles  containing  crosses,  and  the  basal  metabolism  in  calories  per 
square  meter  and  hour,  by  perpendicular  columns.  The  first  four  basal  metab- 
olism determinations  are  with  the  Benedict,  the  last  two  with  the  Douglas  ap- 
paratus. 

The  urine  was  negative  to  ordinary  examination  save  for  a  rather 
high  amount  of  indican,  which  increased  during  attacks.  This 
increase  may  not  improbably  be  exi)lained  by  the  constipation 
which  always  occurred  with  the  attacks. 

.  There  never  was  any  albumin  except  after  the  administration 
of  large  doses  of  sodium  bicarbonate,  and  the  presence  of  albumin, 
under  such  circumstances,  cannot  be  considered  abnormal. ^^ 

There  were   never  any   sugar,   urobilogen,   or  acetone   bodies. 


-'  Palmer,  W.  W.,  and  Henderson,  L.  J.,  Clinical  Studies  on  Acid  Base  Equilibrium, 
Arch.  Int.  Med.,  1913,  xii,  153. 
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Blood  smear  was  negative.  Wassermann  test  on  the  blood  was 
negative. 

Experimental  Observations. — ^The  findings  of  Goldflam, 
Oppenheim,  and  Taylor  that  the  electrical  reactions  of  the  muscles 
are  diminished  or  abolished  during  attacks  suggest  at  once  that  the 
abnormality  lies  in  the  muscle  itself  or  the  end  plate  rather  than 
in  the  nervous  sj'stem.  Such  an  abnormality  might  be  produced 
by  an  alteration  in  the  intermediate  metabolism  of  the  muscle  cell 
or  by  some  disorder  of  general  metabolism  leading  to  the  elaboration 
of  some  circulating  toxin  having  some  special  action  upon  muscle. 

With  a  view  to  gaining  information  on  the  second  alternative 
we  have  carried  out  the  following  investigations : 

First  of  all  we  determined  the  basal  metabolism.  The  determina- 
tions of  April  9,  11,  13,  and  15  were  made  with  the  Benedict  respira- 
tion apparatus.  The  method  has  been  described  and  the  significance 
of  basal  metabolism  discussed  in  a  previous  paper  by  one  of  us 
(J.  H.  M.).2^  The  determinations  of  April  19  and  21  were  made 
with  a  type  of  respiration  apparatus  devised  by  C.  G.  Douglas,-^ 
in  which  the  expired  air  is  collected  in  a  rubber  bag  and  analyzed. 
The  gaseous  exchange  was  determined  in  each  of  these  experiments 
by  five  periods  of  five  minutes  each,  on  the  apparatus.  The  figures 
for  CO2  and  O2  in  the  five  periods  were  averaged  and  the  calory 
output  determined  by  indirect  calorimetry.^^  With  both  types  of 
apparatus  the  patient  was  examined  in  the  morning  during  com- 
plete muscular  rest,  and  in  the  nikhtern  condition.  The  results 
of  these  experiments  are  shown  in  the  chart.  The  metabolism  is 
expressed  as  calories  per  square  meter  of  body  surface  per  hour. 
The  body  surface  was  calculated  from  Meeh's  formula.^^ 

With  a  view  to  finding  out  whether  any  acidosis  occurred  during 
the  attacks,  the  alveolar  carbon  dioxide  tension  was  determined 
daily  from  April  9  through  April  23.  Two  methods  were  used:  (1) 
Four  of  the  so-called  B  samples  of  Lindhard  were  taken  and  the 
results  averaged.  The  method  has  been  described  by  Lindhanl.-" 
(2)  A  determination  by  the  Plescli  method-''  was  made.  Tiie 
Lindhard  method  gives  the  CO2  tension  of  the  arterial,  the  Plesch 
of  the  venous  blood.  The  Plesch  determinations,  therefore,  are 
always  a  fewer  millimeters  higher  than  the  Lindhard,  but  should 
show  similar  fluctuations  if  an  acidosis  is  present. 

*'  Studies  of  Basal  Metabolism  in  Obesity  and  Pituitary  Disease,  Jour.  Med. 
Research,  lOlo,  xxvii,  121. 

w  Jour.  Physiol.,  vol.  xlii;  Method  for  Dctcrniiuing  Respiratory  Exchange,  Proc. 
Phys.  Soc.,  1911,  vol.  xvii. 

"  Williams,  Riche,  and  Lusk,  Animal  Calorimctry  II,  Jour.  Biol.  Chem.,  1914, 
xii.  349. 

"  Body  surface  =  2.3\/^^c'Kht '  (grams)- 

"Excitability  of  Respiratory  Centre,  Jour.  Physiol.,  1911,  xlii,  343.  See  also 
Krogh,  A.,  Apparatus  for  Study  of  Muscular  Work,  Skand.  Arciiiv.  f.  Physiol., 
1913,  XXX,  383. 

2'  Hfiniodyniimische  Studien,  Zt.sehr.  f.  Exper.  PaMi.  u.  Therap.,  1909,  vi,  3S0. 
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An  inspection  of  the  results  which  are  given  in  the  cliart  will 
show  a  striking  fall  in  both  sets  of  samples  occurring  with  the 
attacks  of  April  9,  15,  and  21  to  22. 

These  drops  in  CO2  tension  at  once  suggested  that  an  acidosis 
was  present  during  attacks,  so  certain  other  tests  Avere  carried 
out  to  throw  further  light  on  the  subject,  but  unfortunately  failed 
to  do  so. 

The  hydrogen  ion  concentration  of  the  urine  was  determined  by 
the  method  of  Henderson  and  Palmer.^^  In  the  attack  of  April  9 
it  increased  from  6.5  to  5.5,  but  showed  no  rise  in  that  o*  April  15.-^ 

The  titratable  acid  in  the  urine  was  not  increased  during  the 
attacks. 

The  urinary  ammonia  showed  a  rise  in  the  attacks  of  April  15, 
but  not  in  that  of  April  9. 

The  response  to  alkali  both  during  intervals  and  attacks  was 
normal,  namely,  after  the  ingestion  of  5  grams  of  sodium  bicar- 
bonate, marked  decrease  in  the  hydrogen  ion  concentration  occurred 
within  two  hours,  and  was  accompanied  by  a  decrease  in  the 
ammonia,  apparently  corresponding  to  that  found  in  normal 
individuals.'" 

Determinations  of  the  lactic  acid  in  the  blood  and  in  the  urine, 
both  during  an  attack  and  in  an  interval,  Avere  made  by  KyfFel's 
method.'^  The  results  were  all  within  normal  limits.  The  blood 
\aried  from  10  to  21  mgm.  per  100  c.c.  and  the  urine  from  11  to  16 
mgm.  per  twenty-four  hours. 

An  attempt  to  find  further  evidence  of  an  acidosis  was  also 
made  by  determining  the  dissociation  curve  of  CO2  free  blood  by 
Barcroft's  method.''-  This  constitutes  a  test  for  an  excess  of 
non-volatile  acids  in  the  blood.  The  results  were  negative;  speci- 
mens of  blood  taken  both  during  an  attack  and  interval  gave 
approximately  the  same  percentage  saturation  when  exposed  to  an 
atmosphere  of  17  mm.  of  oxygen  tension,  the  figure  being  ()2  ])er 
cent,  interval,  58  per  cent,  in  an  attack;  the  normal  limits  given  by 
Barcroft  being  from  05  per  cent,  to  75  per  cent. 

The  total  nitrogen  and  creatinin  in  the  urine  showed  nothing 
abnormal.  On  a  purin-free  diet  the  total  nitrogen  in  the  urine 
was  from  10  to  13  grams  per  day.  The  creatinin  showed  no  changes 
during  attacks  as  compared  with  the  inter\als.  It  was  regularly 
about  1.5  grams  per  daj'.     Creatin  was  occasionally  present  both 

''  Intensity  of  Urinary  Acidity,  Jour.  Biol.  Chem.,  191.3,  xiii,  .393. 

2'  We  are  indebted  to  Dr.  Palmer  for  the  hydrogen  ion  determinations,  the  am- 
monia and  titratable  acidity  of  the  urine  and  the  lactic  acid  determinations  on  blood 
and  urine. 

'"  Henderson,  L.  J.,  and  Palmer,  W.  W.,  Extreme  Variation  of  the  Concentration 
of  Ionized  Hydrogen  in  Human  Urine,  Jour.  Biol.  Chem.,  191.3,  xiv,  81. 

"  Method  for  Lactic  Acid  in  Urine,  Jour.  Physiol.,  vol.  xxxix;    Proc,  p.  5. 

'2  Lewis,  Ryffel,  Wolf,  Cotton,  and  Barcroft,  Dyspnea  in  Cardiac  and  Renal 
Patients,  Heart,  1913,  v,  45.  ' 
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during  attacks  and  in  the  intervals,  being  from  0.1  to  0.2  grams 
per  day. 

The  blood  showed  a  high  non-protein  nitrogen  content.  Three 
observations,  two  during  an  attack,  one  during  an  interval,  showed 
the  same  result,  74  mgm.  per  100  c.c.  Uric  acid  and  urea  were 
retained  in  such  proportion  as  would  be  expected  with  the  degree 
of  nitrogen  retention.  Creatinin  was  absent  from  the  blood  during 
one  attack  and  during  the  interval  was  present  within  normal 
limits.^^ 

The  sulphonephenolphthalein  excretion  was  normal  during  an 
interval,  61  per  cent,  in  an  hour  and  ten  minutes. 

Indican  was  nearly  always  present  in  the  urine  and  showed  a 
marked  increase  during  attacks,  but  on  a  low  protein  diet  there 
was  but  a  trace,  except  during  an  attack,  when  it  again  increased. 

The  patient  was  seen  again  on  January  9,  1915.  After  leaving 
the  hospital  in  May,  at  our  advice  (because  of  high  blood  nitrogen), 
he  went  on  a  low  protein  (no  meat)  diet  and  remained  on  the 
same  until  the  middle  of  September.  During  this  period  he  was 
singularly  free  from  attacks;  never  stayed  in  bed  later  than  11  a.^l 
all  summer.  In  the  fall  he  returned  to  a  general  diet  and  has  con- 
tinued it  ever  since.  From  October  15  to  November  15  he  had 
several  rather  mild  attacks.  Since  then  he  has  been  better  than 
ever  in  his  life.  Three-quarters  of  the  time  he  has  been  up  at 
7  A.M.  and  never  has  been  in  bed  later  than  noon.  In  the  latter 
part  of  November  he  began  to  work  on  a  steady  job  (outdoor 
salesman),  a  thing  he  has  never  done  before. 

A  specimen  of  blood  was  examined  for  non-protein  nitrogen, 
on  this  A'isit  of  January  9,  1915,  and  was  found  approximately 
the  same  as  when  in  the  hospital,  67  mg.  per  100  c.c.  of  blood. 
The  urine  contained  a  moderate  amount  of  indican,  otherwise  was 
negative. 

Discussion.  Of  the  above  ()bser^•ations.  the  fall  in  COo  tension 
is  by  far  the  most  striking.  Since  the  curves  taken  by  two  entirely 
different  methods  are  in  close  agreement  we  feel  that  they  are  per- 
fectly reliable.  The  possible  known  explanations  for  a  fall  in  the 
CO2  tension  are  the  development  of  an  acidosis  and  an  increased 
sensitivity  of  the  resj)iratory  centre. 

The  latter  might  be  produced  l)y  the  stinuihitiiig  action  ui)on 
the  centre  of  some  circulating  toxin.  The  methods  used  in  searching 
for  other  evidence  of  an  acidosis  proved  negative,  except  that  in 
one  attack  there  was  an  increase  in  the  hydrogtMi  ion  concentration 
of  the  urine  and  in  another,  a  rise  in  the  anunonia.  No  e\  idence 
was  found  for  supposing  it  to  be  a  lactic  acidosis.  The  Barcroft 
test  showed  no  evidence  of  an  increase  in  the  non-volatile  acids 
in  the  blood.     The  reaction  to  alkali  being  normal  both  during 

"  Wr  arc  iiidclited  tci  Dr.  W.  Denis  for  the  nitrogen  and  creatinin  determinations 
in  tlio  urine  and  blood. 
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attacks  and  inter\als  is  strong  evidence  against  an  acidosis  in  tlie 
ordinary  sense.  As  mentioned  above,  there  never  were  any  acetone 
boilies  in  tlie  nrine. 

We  therefore  are  strongly  incHned  to  the  hypothesis  tiiat  the 
fall  in  CO2  tension  is  due  to  an  increased  sensitivity  of  the  centre, 
and  the  most  likely  cause  for  this  would  seem  to  be  an  intoxication 
of  some  sort. 

In  regard  to  the  basal  metabolism  it  will  be  noticed  that  the  results 
with  the  Douglas  apparatus  are  both  lower  than  any  with  the 
Benedict  apparatus.  This  is  undoubtedly  the  result  of  a  systematic 
error  with  the  Douglas  apparatus,  due  to  a  decreased  ventilation 
of  the  lungs,  since  the  subject  breathes  against  a  slightly  increased 
pressure.  However,  the  two  Douglas  experiments  should  be  com- 
parable one  with  another,  though  not  with  those  done  by  the 
Benedict  method. 

The  experiments  (both  methods)  were  all  quite  satisfactory 
with  the  exception  of  that  of  April  lo,  in  which  the  different  periods 
were  not  in  close  agreement  and  the  R.  Q.  gave  an  impossible 
value,  being  below  0.7.  The  R.  Q.'s  in  all  the  other  experiments 
were  between  0.7S  and  0.88,  which  is  as  close  as  is  often  obtained  on 
different  days  in  the  same  individual.  Disregarding  then  the 
experiment  of  April  15,  we  find  that  the  basal  metabolism  determined 
with  the  Benedict  apparatus  on  April  9  and  13  (days  on  which  there 
was  an  attack)  was  higher  than  on  April  11,  when  he  was  fairly 
well.  Also,  that  in  the  case  of  the  Douglas  exj)eriments,  that  of 
April  21,  a  severe  attack,  gave  a  higher  value  than  that  of  April 
19,  when  he  was  unusually  well.  In  other  words,  the  basal  metab- 
olism of  this  patient  is  apparently  higher  during  attacks  than  in  the 
intervals.  This  is  rather  extraordinary,  for  one  would  expect  the 
metabolism  to  be  lower  during  the  enforced,  and  hence  more  com- 
plete muscular  rest  present  while  the  patient  is  paralyzed.  This 
increase  in  metabolism  might  reasonably  be  interpreted  as  being  a 
further  bit  of  evidence  in  favor  of  an  intoxication. 

The  retained  non-protein  nitrogen  in  the  blood  is  interesting, 
but  we  are  at  a  loss  to  explain  it.  Tlie  urine  showed  no  evidence 
of  nephritis;  there  was  no  cardiac  hypertrophy  or  hypertension, 
and  the  'phthalein  excretion  was  normal.  It  is  also  of  interest 
to  note  that  the  retained  nitrogen  persisted  after  eight  months, 
although  during  that  time  there  had  been  marked  improvement  in 
the  periodic  palsy. 

The  creatinin  in  the  urine  showed  no  change  during  attacks,  as 
was  found  in  the  case  reported  by  ^Mitchell,  P'lexner,  and  Edsall.^^ 
The  creatinin  coefficient  was  6.G,  which  is  nearly  up  to  the  normal 
low  limit  of  7  given  by  Shaffer.'^^  Hence  the  low  coefficient  found 
by  Diller  and  Rosenbloom-^^  is  not  a  constant  feature  in  this  disease. 

^  Loc.  cit. 

'^Excretion  of  Creatin  and  Creatinin,  Anier.  Jour.  Physiol.  1908,  xxiii,  1. 

'^  Loc.  cit. 
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No  definite  conclusions  can  be  drawn  from  these  scattered 
observations.  We  think,  however,  enough  positive  findings  were 
obtained  to  make  it  seem  probable  that  this  disease  is  one  of  meta- 
bolism and  not  of  nervous  origin.  The  question  of  acidosis  is 
certainly  worthy  of  further  study,"  and  the  hydrogen  ion  concen- 
tration of  the  blood  might  yield  valuable  information.  We  had  not 
the  facilities  for  performing  this  test. 

Gardner's  case  showed  a  striking  improvement  on  eliminative 
treatment  and  low  protein  diet.  Also  in  our  case  an  improvement 
dated  from  the  time  he  began  such  a  diet,  though  when  he  returned 
to  a  general  diet  the  improvement  continued.  It  is  only  fair  to 
bear  in  mind  that  many  observers  have  reported  a  tendency  for 
this  disease  to  improve  with  age,  so  it  is  quite  possible  that  J.  T.  S.'s 
improvement  was  part  of  the  natural  sequence  of  events  and  had 
nothing  to  do  with  the  low  protein  diet. 

We  should  hardly  agree  with  Diller  and  Rosenbloom,  who  thought 
that  their  patient's  freedom  from  attacks  while  in  the  hospital 
was  due  to  the  low  protein  diet  that  he  was  getting.  He  had  just 
had  a  very  severe  attack;  in  our  patient's  case  after  a  very  severe 
attack  he  is  nearly  always  unusually  well  for  a  week  or  so.  We 
do  believe,  however,  that  a  low  protein  diet  is  worthy  of  a  trial, 
and  may,  over  a  long  period  of  time,  have  some  influence  over  the 
number  and  severitv  of  the  attacks. ^^ 


THE  ROLE  OF  SYPHILIS  IN  HYPERTENSIVE  CARDIOVASCULAR 

DISEASE.i 

By  Henry  Farniim  Stoll,  M.D., 

ASSISTANT    PHYSICIAN   TO    THE    HARTFOHD    HOSPITAL,    HARTFORD,    CONN. 

The  steadily  increasing  mortality  from  diseases  of  the  cardio- 
vascular system  at  a  time  when  the  deaths  from  the  comminiicable 
diseases  are  decreasing,  is  a  problem  of  great  seriousness.  The 
victims,  for  the  most  part,  are  not  from  the  ranks  of  the  aged  who 
have  run  their  course,  but  from  those  who  have  just  attained  that 

"  The  patient  lias  for  sovoral  years  been  in  the  habit  of  taking  potassium  citrate 
wlien  he  felt  an  attack  conung  on.    Ilo  is  not  certain  whether  it  ever  ilid  any  good. 

"*  At  the  suggestion  of  Dr.  W.  R.  Cannon,  the  effect  of  adrenaHn  was  tried  in  one 
attack;  thi;  tendency  of  ndrenaUn  to  lessen  the  fatigability  of  muscle  being  the  point 
in  mind.  Adrenalin  1  to  1000  solution  TUxv,  was  given  subcutaneously  every  hour 
for  thn^e  doses.  The  blood-pressure  was  raised  12  mm.,  but  no  change  at  all  was 
found  in  the  paralysis. 

The  effect  of  physostigniin  was  also  tried  in  an  attack.  Gr.  i},,-,  was  given  every 
hour  for  four  df)s<"s  (sui)cutaneously).  This  also  failed  to  have  any  ajiparent  effect 
on  the  paralyzed  muscles. 

'  Read  before  the  Hartford  Medical  Society,  April  .5,  1015. 
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period  of  life  when  they  should  be  of  the  greatest  value  to  the  family 
and  the  State. 

That  it  is  a  question  for  serious  thought  the  recent  statistics  of 
Louis  I.  Dublin,^  of  the  ^Metropolitan  Life  Insurance  Company, 
clearly  show. 

In  the  ten  years  ending  with  1910  the  mortality  from  cerebral 
hemorrhage  and  apoplexy  had  increased  to  18.8  per  cent.;  that 
from  organic  diseases  of  the  heart,  39.3  per  cent.  The  deaths  from 
Bright's  disease  showed  an  increase  of  18.1  per  cent.,  and  most 
astounding  of  all  the  mortality  from  disease  of  the  arteries  had 
risen  from  5.2  to  25.8,  or  396.2  per  cent. 

An  important  factor,  probably  the  determining  factor  in  this 
vascular  degeneration,  is  the  strenuous  life  we  lead  in  this  country, 
where  "step  lively"  is  the  watchword.  But  will  overwork  alone 
account  for  this?  A  perfectly  constructed  motor,  properly  cooled 
and  oiled,  will  run  a  long  time  at  high  speed.  But  an  imperfection 
in  a  bearing,  a  piston  ring  that  binds,  or  a  loose  connecting  rod, 
spells  disaster. 

To  the  abuse  of  alcohol,  the  poison  of  lead  and  lues,  and  hard 
labor,  most  of  the  arterial  changes  are  attributed.  While  definite 
knowledge,  in  spite  of  much  experimental  work,  is  very  meager, 
it  is  probable  that  there  are  a  considerable  number  of  toxins,  endo- 
genous and  exogenous,  that  exert  a  deleterious  effect  on  our  cardio- 
vascular tissue. 

It  has  been  recognized  for  many  years  that  syphilis  shows  a 
marked  predilection  for  the  arteries;  but  it  was  not  until  the 
advent  of  the  Wassermann  reaction  and  the  more  recent  luetin 
test  of  Noguchi  that  it  became  possible  to  ascertain  its  real  impor- 
tance. With  a  few  exceptions  the  possibility  that  congenital  lues 
might  be  the  underlying  cause  in  some  of  the  hypertensive  cases 
occurring  in  middle  life  does  not  appear  to  have  been  considered 
by  ^\Titers  on  this  subject. 

In  the  discussion  of  a  case  of  congenital  syphilis,  reported  by 
]\Iessenger^  in  1871,  which  showed  at  auto])sy  an  interstitial  neph- 
ritis, it  was  suggested  that  such  a  condition  might  prove  to  be  the 
starting-point  of  a  nephritis  in  later  life. 

Southerland  and  Walker"*  found  at  autopsy  on  an  infant  of  six- 
teen months,  whose  father  had  had  lues  and  died  of  heart  disease, 
an  endarteritis  of  the  cerebral  arteries  and  an  interstitial  nephritis. 
They  agree  with  Guthrie,  whom  they  quote,  that  it  is  probable 
that  both  congenital  and  acquired  syphilis  plays  an  important  role 
in  the  interstitial  nephritis  of  the  adult.  Ilintzelman^  shares  this 
view.  Cassel^  found  renal  changes  in  ten  out  of  twelve  infants 
with  congenital  lues  who  came  to  necropsy. 

'  American  .lournal  Public  Health,  1913,  iii,  1272. 
'  Quoted  by  Armstrong.  Hritish  Med.  -Jour.,  1914,  i,  9,5S. 

*  British  ^ied.  Jour.,  1903,  i,  959.  '  Zeitschr.  f.  Kinderh.,  1913,  ix.  No.  1. 

'  Quoted  by  Power  and  Murphy,  System  of  Syphilis,  Oxford  University  Press, 
1908,  i,  358. 
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In  a  recent  papeF  I  have  cited  several  cases  with  hypertension, 
which  were  apparently  associated  with  a  prenatal  syphilitic  infec- 
tion. The  material  for  this  article  comprises  four  groups  of  indivi- 
duals and  being  so  divided,  attacks  the  problem  of  cardiovascular 
disease  from  somewhat  different  angles. 

The  first  comprises  fifty  patients  seen  in  office  and  consultation 
work,  and  for  the  most  part  represents  individuals  who  experienced 
but  slight  inconvenience  from  this  condition  and  were  not  incapa- 
citated from  their  duties. 

The  second  group  is  made  up  of  one  of  the  terminal  stages  of 
arterial  disease,  viz.,  the  apoplectics.  The  third  group,  a  very  small 
one,  consists  of  widows  whose  husbands  had  died  from  one  of  the 
above  causes.  The  fourth  comprises  individuals,  one  of  whose 
parents  either  has  some  cardiovascular-renal  disorder,  or  had  died 
from  apoplexy,  sudden  cardiac  failure  or  "kidney  trouble." 

Group  I. — There  were  in  all  50  cases,  all  white,  with  a  systolic 
pressure  over  160.  Thirty-five  (70  per  cent.)  were  women,  15  (30 
per  cent.)  were  men.  This  sex  distribution  is  almost  the  exact 
opposite  of  Janeway's**  statistics.  In  his  series  of  458  cases  the 
males  were  67  per  cent.  Nettleship,^  however,  found  that  of  eighty 
children  under  thirteen  years  of  age  with  interstitial  nephritis,  64 
per  cent,  were  females  against  36  per  cent,  males;  and  this  is  in 
accord  with  Sawyer/"  whose  40  cases  of  interstitial  nephritis  under 
thirteen  years  of  age  showed  69  per  cent,  females  and  31  per  cent, 
males.  In  parenchymatous  nephritis  in  chiklren  Nettleship  foimd 
the  males  slightly  in  excess. 

None  of  the  cases  in  this  series  suffered  from  lead  poisoning,  but 
two  had  used  alcohol  to  excess.  The  cases  of  Group  I  can,  with 
considerable  exactness,  be  placed  into  one  of  three  classes. 

A.  Those  who  either  admit  a  primary  lesion  or  who  are  known 
to  have  lived  in  intimate  association  with  one  who  had  syphilis  or 
whose  children  exhibit  some  manifestations  of  hereditary  lues. 

B.  Those  individuals  who,  denying  a  venereal  infection,  had 
either  a  family  history  of  cardiovascular  disease  (often  the  sudden 
death  of  parent  in  early  life)  or  whose  history  suggested  congenital 
syphilis,  whether  in  the  patient  or  in  some  other  member  of  the 
family. 

C.  Patients  whose  history  suggests  neither  actpiirod  nor  heredi- 
tary syphilis. 

Such  a  classification  is  open  to  criticism  because  of  obvious 
possibilities  or  error.  Thus  (^ase  11  had  been  very  devoted  to  a 
di])somaniac  brother,  who  had  acquired  syi)hilis  nnd  who  now  has 
a  stro^gly-p()siti^"c  Wasscrniaun.     Ilcr  ()i)j)ortunitics  for  infection 

'Stoll,  .I(,iir.  Aincr.  Med.  Assoc,  1911.  Ixiii,  IS.W. 
'Archiv.  Int.  Mod.,  191.3,  xii,  7.55. 

'  Trans.  Ophth.  Soc,  iii,  .'il.     Quoto(l  liy  Sawyor,  vido  N'o.  Ki. 
'"St.  Thomas'  Hospital  Reports,  190(),  xxxv,  4.')9. 
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were  probably  many,  yet  she  not  only  gives  no  history  suggestive 
of  primary  or  secondary  manifestations,  but  her  ill  health  very 
definitely  antedates  the  time  of  her  brother's  infection.  Accord- 
ingly she  is  classed  as  an  acquired  cage,  though  it  is  quite  possible 
that  it  was  an  hereditary  one,  as  both  of  her  parents  died  of  "  kidney 
trouble. " 

In  like  manner  Case  41,  placed  in  Class  C,  might  be  with  some 
reason  grouped  with  those  probably  exposed  to  syphilis,  as  her 
husband  died  from  pernicious  anemia.  Acknowledging  these 
limitations,  this  division,  nevertheless,  has  much  that  is  suggestive. 

Taken  as  a  whole  the  Wassermann  test  was  made  on  42  of  the 
cases  in  this  group,  with  33^  per  cent,  reacting  positively.  The 
luetin  test  was  used  in  45  cases,  82  per  cent,  of  whom  were  positive. 
In  subdivision  A  of  Group  I  are  17  individuals  for  the  most  part 
with  a  good  family  history,  who  either  admit  having  had  syphilis 
or  were  presumably  exposed  to  infection  in  the  family,  or  who  have 
children  exhibiting  some  signs  of  a  congenital  infection. 

The  Wassermann  was  positive  in  61.5  per  cent,  of  these  cases 
and  the  luetin  test  in  76  per  cent. 

It  is  subdivision  B  of  this  group  which  consists  of  individuals 
from  families  prone  to  cardiovascular  disease  that  I  desire  especi- 
ally to  draw  your  attention.  There  are  19  patients  in  this  class 
and  the  Wassermann  was  positive  in  only  12  per  cent.,  while  the 
luetin  test  was  positive  in  89  per  cent. 

Neither  the  Wassermann  nor  the  luetin  test  was  positive  in  17 
cases,  or  89  per  cent.,  and  one  who  reacted  negatively  to  both  tests 
(Case  28)  is  undoubtedly  of  specific  origin,  as  will  be  evident  when 
the  history  is  reviewed  in  detail. 

C.  In  the  fourteen  cases  whose  personal  history  does  not  suggest 
an  acquired  infection  and  whose  family  history  is  not  that  of  cardio- 
vascular disease  the  Wassermann  was  positive  in  331  per  cent., 
and  the  luetin  in  82  per  cent.  It  is  quite  likely  that  these  were 
chiefly  acquired  cases  notwithstanding  the  negative  history. 

For  years  neurologists  have  recognized  that  syphilitic  infection 
in  certain  families  tends  to  be  manifest  by  various  disorders  of  the 
nervous  system;  thus  a  husband  may  be  tabetic,  the  wife  paretic, 
and  certain  children  exhibit  paresis  or  possibly  cerebral  syphilis. 
In  one  family  mentioned  by  Xonne"  paresis  was  present  in  three 
generations.  There  is  much  from  the  clinical  stand-point  to  sug- 
gest a  strain  of  spirochetes  with  special  affinity  for  nervous  tissue, 
and  Nichols^^  has  isolated  a  strain  which  appears  to  have  this 
property.  A  study  of  the  cases  here  presented  suggests  there  is  a 
type  of  familial  cardiovascular  syphilis.  While  the  occurrence  of 
these  lesions  in  parent  and  child  might  be  explained  by  the  inheri- 
tance of  poor  vascular  tissue,  this  would  not  explain  the  occurrence 

"  Sjrphilis  and  the  Nervous  System  (English  translation),  191.3. 
'-  Jour.  Amer.  Med.  Assoc,  1914,  Ixiii,  466. 
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in  both  husband  and  wife  of  cardiovascular  syphihs.  It  remains 
to  be  seen  if  there  exists  a  strain  of  spirochete  with  special  affinity 
for  vascular  tissue. 

An  instance  of  familial  cardiovascular  degeneration,  of  which 
syphilis  appears  to  be  the  cause,  is  the  following: 

The  grandparents  died  from  cardiac  disease,  an  uncle  in  early 
life  of  apoplexy,  and  an  aunt  suddenly  from  heart  disease.  One 
living  aunt  had  had  several  strokes  of  apoplexy,  and  her  unmarried 
sister  gives  a  positive  luetin  test,  though  a  negative  ^Yassermann. 
Two  of  the  third  generation  are  unmarried — middle-aged  women 
with  hypertension.  One  gave  a  positive  luetin  with  a  negative 
Wassermann.  In  the  other  both  tests  were  negative,  but  as  a  girl 
she  had  a  persistent  ulceration  of  the  rectum  which  was  followed 
by  a  stricture  that  required  removal.  One  brother  who  knows 
of  no  infection  gave  a  positive  luetin  test,  another  is  stated  to  have 
a  chronic  ulcer  near  his  anus  and  to  "shed  the  soles  of  his  feet" 
periodically.  A  third  brother  died  suddenly  of  heart  disease  when 
sixteen  years  old.  In  view  of  the  family  and  personal  history 
the  sister  with  hypertension  in  whom  both  the  Wassermann  and 
the  luetin  tests  were  negative  is  classed  as  luetic.  The  mother  of 
this  generation  died  suddenly  of  cardiac  dilatation  following  pneu- 
monia, and  the  presumption  seems  warranted  that  she  probably 
had  a  syphilitic  myocarditis. 

What  we  might  term  "the  syphilitic  lead"  in  the  history  of  Case 
21  is  not  so  much  that  both  parents  and  a  sister  died  from  nephritis, 
as  the  fact  that  the  patient  and  two  of  her  sisters  all  became  deaf 
in  early  womanhood  without  apparent  cause.  Insidious  deafness 
is  a  common  result  of  congenital  lues.  It  is  noteworthy  that  the 
highest  pressure  (270  to  280  auscultatory,  wide  cuff)  was  in  a  woman 
with  an  hereditary  infection.  Only  once  have  I  met  with  a  higher 
pressure,  and  that  was  in  an  unmarried  woman,  aged  forty-nine 
years,  whose  mother,  aged  sixty-nine  years,  had  died  of  a  "shock," 
though  she  had  her  first  stroke  several  years  before.  In  this  woman 
the  systolic  pressure  was  300,  diastolic  160,  and  there  was  an  accom- 
panying aortitis  and  nephritis.  It  seems  quite  possible  that  this 
was  an  inherited  syphilis  also.  The  further  history  of  this  case  is 
of  interest.  She  developed  a  tonsillar  diphtheria  one  week  after 
I  saw  her,  and  though  she  had  antitoxin  promptly,  she  died  in 
about  a  week  from  cardiac  failure;  the  pressure  steadily  fell  until 
the  end. 

Several  of  these  cases  would  not  have  been  detected  except  for 
my  custom  of  examining,  whenever  ])ossible.  the  parents  of  patients 
suspected  of  having  luTC(Htary  s\|)lulis.  In  one  instance  the 
mother  of  a  young  man  with  interstitial  keratitis  was  found  to  have 
a  blood-pressure  of  over  160. 

In  another  case  the  father  of  an  anemic  cliild  with  a  jwsitive 
Wassermann  and  of  two  cliildrcn  who  were  deaf  and  dumb  was 
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found  to  have  hypertension  and  a  strong  hietin  reaction.  In  a 
third  instance  the  mother  of  a  girl  who  had  precordial  pain,  had  an 
aortitis  and  systolic  blood-pressure  of  194.  The  mother's  sister 
also  had  aortic  disease  with  a  systolic  pressure  of  220. 

Case  31  is  of  interest,  as  mercury  and  salvarsan  are  theo- 
retically contra-indicated  with  marked  kidney  involvement.  Not- 
withsatanding  that  the  patient  had  diabetes  and  eliminated  only 
a  trace  of  'phthalein  in  two  hours,  she  experienced  much  symp- 
tomatic relief  from  three  injections  of  neosalvarsan  and  a  course 
of  mercury  injections  combined  with  the  iodide  of  potassium.  She 
was  first  given  mercury  by  mouth,  then  by  injection,  and  as  no 
untoward  effects  were  noted,  neosalvarsan  was  finally  adminis- 
tered. The  amount  of  'phthalein  eliminated  a  year  later  was  ovef  15 
per  cent.  The  blood-pressure  was  lower  and  the  patient  felt  much 
better.  The  Wassermann  is  still  very  positive,  though  the  general 
condition  is  good,  except  for  glycosuria.^' 

A  woman,  aged  forty-two  years,  consulted  me  because  of  increas- 
ing weakness  and  a  thoracic  pain  which  she  feared  might  be  due  to 
pulmonary  disease.  There  was  nothing  to  be  found  in  her  lungs, 
but  her  systolic  pressure  was  170,  diastolic  115.  The  ^Yassermann 
reaction,  even  with  fortified  antigens  was  negative.  Upon  ques- 
tioning her  husband  I  learned  that  he  had  an  initial  lesion  twenty- 
two  years  previously,  for  which  he  had  received  practically  no 
treatment.  He  was  married  sixteen  years  ago  and  four  years  later 
he  had  a  recurrence  of  mucus  patches  and  sore  throat  which  sub- 
sided after  a  few  weeks'  medication. 

He  considers  himself  in  perfect  health,  but  his  Wassermann  is 
strongly  positive  and  both  he  and  his  wife  gave  a  marked  luetin 
reaction. 

Of  especial  interest  in  this  case  is  the  fact  that  an  innocent 
infection  may  take  place  years  after  the  chancre  from  recurring 
mouth  lesions.  It  also  demonstrates  that  apparent  health  is  com- 
patible with  an  active  syphilitic  infection  as  revealed  by  the  Wasser- 
mann test. 

The  accompanying  illustration  shows  the  wife's  luetin  reaction, 
and  is  typical  of  the  average  reaction  obtained  in  this  series.  In 
three  or  four  cases,  however,  the  resulting  pustule  was  very  much 
larger  than  the  one  shown  here. 

While  it  is  true  that  a  high  percentage  of  hypertensive  cases  are 
suffering  from  interstitial  nephritis,  Gull  and  Sutton  asserted  years 
ago  that  similar  changes  could  be  found  in  the  smaller  arteries 
throughout  the  body,  though  they  were  usually  most  marked  and 
easiest  of  demonstration  on  the  kidney.  This  conception  of  hyper- 
tensive disease,  as  a  condition  affecting  the  smaller  arterioles 
throughout  the  body,  is  the  one  generally  accepted  today. 

"  The  day  proof  was  corrected  she  died  after  being  comatose  three  days.  Excellent 
health  up  to  first  convulsion.    Urine  loaded  with  sugar. 
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In  some  of  these  cases  the  examination  of  the  urine  suggested  a 
small  granular  kidney;  in  the  majority  it  was  negative.  Several 
were  given  the  'phthalein  kidney  function  test  and  the  results  are 
recorded  in  a  separate  column.  For  the  most  part  good  function 
is  shown. 

Group  II. — The  cases  of  apoplexy,  fifteen  in  all,  were  nearly  all 
patients  in  the  Hartford  Hospital,  and  in  only  a  few  could  any 
history  be  obtained,  owing  to  their  mental  condition.  Six  were 
under  sixty  and  nine  were  older.  The  oldest  was  a  hale  old  man 
of  ninety-one,  \a  ho  made  an  excellent  recovery  from  a  slight  shock. 


Positive  luetin  reaction  in  woman  with  hypertension  whose  Wassermann  was 
negative.  In  addition  to  the  pustule  there  is  a  well-marked  areola.  Both  the 
Wassermann  and  luetin  tests  were  positive  in  the  husband. 


He  had  an  initial  lesion  nearly  fifty  years  before,  though  he  remem- 
bered no  secondaries.  His  leutin  test  was  definitely  positive.  Of 
the  group  under  sixty,  20  per  cent,  gave  a  jiositive  Wassermann 
reaction  and  S3  per  cent,  a  i)ositive  luetin.  Only  one  of  the  older 
grouj)  had  a  Wassernuiim,  and  it  was  negative.  The  luetin  was 
positive  in  55  per  cent,  of  those  over  sixty.  This  group  is  so  small 
that  one  would  be  unwarranted  in  concluding  that  the  same  percen- 
tage would  ol^tain  in  a  large  series.  It  demonstrates,  however, 
that  syphilis  is  a  very  conunon  factor  in  apoplexy,  irrespective  of 
age. 
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The  spinal  fluid  was  examined  in  five  cases  of  apoplexy.  In 
several  there  was  a  slijjht  cellular  increase  and  a  positive  globulin 
test  with  a  negative  Wassermann  reaction  and  a  positive  luetin. 
The  Wassermann  in  blood  and  spinal  fluid  agreed  in  all  cases. 
In  most  instances  only  0.2  c.c.  of  fluid  was  used;  with  larger 
amounts  the  percentage  of  positive  Wassermann's  would  probably 
have  been  somewhat  higher.  Two  cases  were  of  specially  interest 
as  showing  the  difference  between  an  acquired  infection  and  one 
that  was  presumably  congenital.  A  man,  aged  fifty  years,  with  a 
right  hemiplegia,  was  referred  to  me  by  Dr.  E.  A.  Wells.  He  had 
had  a  chancre  some  years  before.  The  Wassermann  in  both  blood 
and  spinal  fluid  was  very  positive,  and  in  the  latter  there  was  a 
marked  globulin  increase;  cells  not  counted.  The  other,  a  man 
aged  thirty-six  years,  with  a  left  hemiplegia,  was  seen  with  Dr. 
Cantarow.  He  denied  absolutely  any  venereal  infection  and  the 
arch  of  his  palate  was  exceedingly  high  and  narrow,  which  is  almost 
pathognomonic  of  hereditary  lues.  The  blood  and  spinal  fluid 
Wassermann  reaction  was  negative,  though  1  c.c.  of  fluid  was  used. 
There  was  no  cellular  increase  and  no  globulin.  Both  patients 
exhibited  a  strong  luetin  test. 

Group  IH.^ — It  was  my  privilege  to  test  seven  widows  whose 
husbands  died  from  cardiovascular  or  renal  disease  in  middle  life. 
The  W^assermann  was  done  in  six,  and  was  positive  in  half  (50  per 
cent.);  the  luetin  test  was  positive  in  all  (100  per  cent.),  though 
in  one  in  whom  the  Wassermann  was  very  strong  it  did  no  develop 
until  the  sixth  week. 

Group  IV. — Group  IV  is  made  up  of  thirty-seven  indi\iduals, 
children  and  adults  who  knew  of  no  venereal  infection,  and  who 
either  gave  a  history  of  parental  death  from  heart  disease,  apop- 
lexy, or  "kidney  trouble"  (usually  in  early  life),  or  had  a  parent 
living  with  one  of  the  above  maladies.  The  latter  were  few. 
Twelve  of  this  group  were  included  in  the  Class  B  of  Grou})  I. 
Thirty-four,  or  89  per  cent.,  gave  either  a  positive  Wassermann 
or  luetin  reaction.  Many  appeared  to  be  in  good  health,  but  the 
majority  had  some  complaint,  and  in  a  number  of  instances  symp- 
tomatic improvement  followed  syphilitic  treatment.  I  do  not 
consider  this  percentage  as  fairly  estimating  the  amount  of  here- 
ditary lues  in  cardiovascular  families.  As  nearly  a  third  of  the 
cases  were  patients  who  came  for  examination  because  of  some 
evidence  of  ill  health,  this  percentage  would  have  undoubtedly 
been  lowered  considerably  if  the  number  of  apparently  healthy 
individuals  studied  had  been  greater.  In  a  previous  study  of 
syphilitic  families  irrespective  of  health,  I  found  59  per  cent,  to 
be  infected,  and  of  those  who  aj)peared  to  be  perfectly  healthy, 
the  luetin  test  was  positive  in  39  per  cent. 

Furthermore,  it  by  no  means  follows  that  the  various  symptoms 
complained  of  by  this  group  were  in  each  instance  due  to  lues, 

VOL.   150.  NO.  2. AUGUST,  1915.  7 


186    stoll:  role  of  syphilis  ix  cardiovascular  disease 

solely  because  the  Wassermann  or  luetiii  test  was  positive.  The 
patient  with  aortitis  may  have  gall-stones,  or  the  stomach  symp- 
toms may  be  due  to  cancer,  even  though  lues  is  admitted.  Nor 
are  we  justified  in  assuming  that  in  all  of  this  group  the  infection 
was  hereditary  because  no  history  of  infection  could  be  obtained. 
Granting  these  limitations,  the  fact  remains  that  a  large  percentage 
of  the  offspring  of  cardiovascular  parents  have  a  prenatal  infection. 
(See  Case  10.) 

It  is  probably  true,  and  indeed  most  fortunate,  that  syphilitic 
infection  does  not  always  mean  clinically  syphilitic  disease.  By 
this  I  mean  that  an  infection  may  be  more  or  less  dormant  for . 
years  and  finally  die  out  without  in  any  way  appreciably  affecting 
the  health  of  its  host  or  shortening  his  life.  But  while  admitting 
this  possibility,  we  have  as  yet  no  means  of  ascertaining  in  which 
case  this  will  happen  and  in  which  disaster  will  follow. 

Most  of  the  Wassermann  tests  in  this  series  were  made  by  ]\[r. 
R.  V.  Story  at  the  laboratory  of  the  State  Board  of  Health,  which 
is  under  the  direction  of  Prof.  Conn,  of  Wesleyan.  A  number  were 
done  by  Dr.  Jessie  Fisher  at  the  State  Hospital  at  Middletown, 
one  in  the  laboratory  of  Dr.  J.  A.  Fordyce,  of  New  York,  and 
several  by  Drs.  Russ  and  Brayton,  of  this  city.  The  luetin  was 
very  kindly  supplied  by  Dr.  Noguchi,  of  the  Rockefeller  Institute. 

Cholesterinized  antigens  were  employed  in  thirteen  cases,  and 
their  more  general  use  would  have  given  a  somewhat  higher  per- 
centage of  positive  results.  Nevertheless,  several  negative  results 
were  reported  from  each  of  the  four  laboratories  in  late  congenital 
cases  when  the  luetin  test  was  positive;  this  was  obtained  several 
times  even  when  fortified  antigens  were  used.  Provocative  injec- 
tions of  salvarsan  would  undoubtedly  have  increased  the  number 
of  cases  exhibiting  a  positive  Wassermann,  but  even  if  the  reac- 
tion remains  negative,  lues  cannot  be  absolutely  excluded.  The 
luetin  reactions  were  for  the  most  part  of  unusual  severity,  probably 
due  to  the  fact  that  the  patients  were,  as  a  rule,  given  a  small 
amount  of  potassium  iodide  for  a  time  previously.  This  seems  to 
"activate"  the  test  even  better  than  mercury  or  salvarsan. 

The  luetin  test  has  been  used  about  10,000  times,  Dr.  Noguchi 
tells  me,  by  over  100  different  observers,  and  with  but  very  few 
exceptions  all  agree  that  the  test  is  specific  for  lues;  as  specific  in 
fact  as  the  tuberculin  test  for  tuberculosis. 

Kaliski,'"*  testing  Hebrews  at  the  Montefoire  Home,  questioned  i 
the  specificity  of  the  papular  type  of  reaction.    It  seemed  incred- 
ible to  him  that  so  many  orthodox  Hebrews  could  have  a  latent  I 
syphilitic  infection,  especially  in  the  absence  of  the  more  commonj 
signs  of  syphilitic  disease. 

As  a  matter  of  fact,  syphilitic  disease,  especially  of  the  aorta,  is| 
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very  common  in  this  race.  That  in  many  cases  the  kietin  test  may 
be  an  indication  of  an  hereditary  infection  is  a  possibility  tliat 
has  so  far  received  insufficient  consideration. 

In  a  few  instances  where  "activation"  with  mercury  and  potas- 
sium iodide  was  omitted  before  giving  the  test  the  reaction  was 
papular  in  type  and  of  moderate  severity,  while  the  Wassermann 
was  very  positive.  Emory, ^^  Wilson,'^  and  others  have  drawn 
attention  to  the  fact  that  in  the  late  manifestations  of  hereditary 
syphilis  the  luetin  test  is  more  often  positive  than  the  Wassermann. 

Vedder  and  Borden,^''  comparing  the  Wassermann  and  the  hictin 
test  in  a  series  of  over  700  individuals  in  whom  they  employed 
cholesterinized  antigens,  say  "it  is  apparent  that  in  tertiary  latent 
and  treated  cases  the  luetin  test  is  apparently  more  efficient  in 
detecting  syphilis  than  the  most  efficient  Wassermann."  Eighty 
per  cent,  of  the  patients  tested  by  Borden  and  Vedder  were  })etween 
fifty  and  eighty  years  of  age,  and  suffered  from  the  various  degen- 
erative processes  that  attend  that  period  of  life.  The  combined 
results  of  the  Wassermann  and  the  luetin  test  revealed  the  fact 
that  over  45  per  cent,  had  been  infected  with  syphilis. 

Valuable  as  the  Wassermann  and  the  luetin  tests  are  in  the  diag- 
nosis of  obscure  cases,  it  is  very  unfortunate  when  they  are  used 
as  short  cuts  to  diagnosis,  as  neither  test  is  infallible.  It  takes  less 
time  to  obtain  blood  for  the  Wassermann  reaction  than  it  does  to 
go  over  the  family  and  personal  history  with  a  fine  tooth  comb,  as 
it  were.  A  carefully  obtained  history  may  be  supplemented  })ut  not 
supplanted  by  either  the  Wassermann  or  luetin  test. 

Treatment. — In  addition  to  the  usual  regime  adopted  in  these 
cases  it  was  possible  to  observe  the  effect  of  si)ecific  treatment  on 
several  patients.  The  number  is  altogether  too  small,  however, 
to  draw  any  conclusions  as  to  the  relative  value  of  the  different 
forms  of  antiluetic  treatment.  Mention  has  been  made  of  the 
great  improvement  in  a  patient  with  aortitis  and  diabetes  who 
was  excreting  only  a  trace  of  'phthalein  in  two  hours. 

I  am  far  from  being  sure  that  salvarsan  is  indicated  in  all  cases. 
Sometimes  an  important  military  position  can  be  taken  by  a  long 
siege  where  an  assault  would  fail.  Several  patients  have  exhibited 
very  satisfactory  improvements  in  subjective  symptoms,  usually 
coincident  with  some  lowering  of  the  blood-pressure  following 
several  months  of  mercury  injections  combined  with  potassium 
iodide  by  mouth.  Inunctions  give  satisfactory  results,  but  their 
field  of  usefulness  is  limited  in  private  cases. 

Mercury  by  mouth  has  not  seemed  to  be  so  efficacious.  The  urine 
of  these  patients  has  been  carefully  watched  and  rarely  has  there 
been  signs  of  kidney  irritation.    In  four  instances  the  kidney  func- 

'^  Lancet,  1914,  i,  223. 

"'  Quoted  by  Armstrong,  vide  note  2. 
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tion  was  determined  before  treatment  was  institnted  and  several 
months  later.    The  results  are  shown  in  the  followinc:  table. 


Table  Showing  Phenolsulphonephthalein  Elimination. 


Before  treatment 

After  treatment. 

Case 

Per  cent. 

Per  cent. 

Total 

Date. 

Per  cent. 

Per  cent. 

Total 

Medication 

No. 

1st  hour. 

2d  hour. 

per 
cent. 

1st  hour. 

2d  hour. 

cent 

used. 

23 

June 

4,  1913 

22 

7 

29 

Feb.    3,  1915 

47 

22 

70 

Hg.  injections;  KI. 

25 

July 

1,  1914 

29 

20 

49 

Feb.  21,  1915 

56 

20 

76 

Hg.;  neosalvarsan 
and  salvarsan. 

47 

May 

5,  1914 

39 

10 

49 

Feb.    4,  1915 

32 

25 

57 

Hg.  injections;  KI. 

39 

Jan. 

21,  1914 

Trace 

Trace 

Trace 

About 
June  15,  1914 

Feb.  22, 1915 

Trace 
Trace 

Trace 
15 

less 
than 

10 

15 

Hg.  mouth;  Hg. 
injection;  neosal- 
varsan; KI. 

Two  cases  might  be  cited  as  illustrating  the  possibilities  and 
limitations  of  specific  therapy: 

A  married  woman,  aged  sixty-five  years  (Case  23),  was  referred 
to  me  by  Dr.  Frederick  Crossfield  because  of  dyspnea.  There  was 
marked  pulsation  in  the  carotids,  and  the  systolic  pressure  was 
190  and  diastolic  85.  Rest  in  bed  and  purgation  enabled  her  to 
lie  comfortably  with  head  low,  but  when  she  began  to  get  about 
again  in  two  weeks  the  pressure  rose  to  over  160.  For  the  next 
three  months  she  was  given  injections  of  mercury,  at  first  the 
biniodide,  grain  ^,  twice  a  week,  and  later  the  salicylate,  grain  j\ 
weekly,  together  with  KI  by  mouth.  Her  improvement  has  been 
most  gratifying.  Last  summer,  after  a  morning  of  "canning." 
her  pressure  w^as  140  and  once  since  then  was  130,  though  it 
averages  about  160.  Three  Wassermanns  were  negative,  but  the 
luetin  test  was  very  strong.  The  increase  in  the  'phthalein  output 
after  several  months'  treatment  is  shown  in  the  preceding  table. 

In  contradi.stinction  to  this  is  the  young  woman  whose  systolic 
pressure  was  270.  When  she  had  as  much  improvement  as  could  be 
expected  from  the  usual  dietetic-rest-hot  bath  regime,  she  was 
given  three  injections  of  neosalvarsan  and  a  number  of  mercury, 
though  the  family  was  told  it  was  questionable  if  any  improvement 
would  follow.  In  the  months  succeeding  the  treatment  she  seemed 
to  ha\'e  a  little  more  endurance  and  was  much  brighter.  Her  speech, 
which  had  been  thick,  improved  considerably.  A  cougii  that 
had  persisted  for  many  months,  accompanied  by  purulent  sputum 
in  which  tubercle  bacilli  were  never  found,  com|)letely  disai>i)eared. 
The  s\stoli('  bl(>()d-j)n'ssiire  remained,  howeviT,  at  about  270, 
and  I  cannot  feel  that  the  treatment  was  of  any  great  benefit.  In 
view  of  the  extensive  structural  changes  that  attend  such  high 
pressure  it  does  not  seem  reasonable  to  expect  any  treatment  to 
avail.    Had  it  been  possible  to  have  detected  her  syphilitic  infection 
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ill  her  childhood  as  it  would  he  today,  and  had  she  received  a 
thorough  course  of  treatment  through  a  period  of  several  years, 
this  tragedy  of  middle  life  might  have  been  av^oided.  By  promptly 
stamjiing  on  the  fuse  a  calamity  may  be  averted.  After  the  explo- 
sion there  are  only  tears  and  regrets. 
The  results  of  this  investigation  can  b^  summarized  as  follows: 

1.  Syphilis  is  the  underlying  or  basic  factor  in  a  much  higher 
percentage  of  hypertensive  cases  than  has  hitherto  been  realized. 
Of  50  individuals  studied  90  per  cent,  either  gave  a  positive  Was- 
sermann  or  luetin  test,  or  were  known  to  have  had  lues,  or  had 
children  with  hereditary  syphilis. 

2.  Nineteen  were  from  cardiovascular  families.  In  seventeen 
of  them  either  one  or  both  test  were  positive.  One  of  the  two  with 
negative  reactions  is  surely  specific.  This  strongly  suggests  the 
existence  of  what  might  be  termed  "familial  cardiovascular 
syphilis. " 

3.  It  would  seem  that  hypertensive  disease  is  one  of  the  most 
common— possibly  the  most  frequent — of  the  so-called  "late" 
manifestations  of  hereditary  syphilis. 

4.  Apoplexy  and  sudden  cardiac  death  occurring  in  middle  life 
are  almost  always  due  to  syphilis,  and  it  cannot  be  considered  a 
negligible  factor  even  in  the  aged. 

5.  The  remaining  parent  and  the  children  of  individuals  dying 
a  cardiovascular-renal  death  in  middle  life  should  be  tested  for 
syphilis  as  they  are  infected  in  a  high  percentage  of  cases. 

().  Specific  treatment  has  given  very  satisfactory  results  in  a 
few  cases  for  the  most  ])art  individuals  whose  systolic  pressure 
was  under  200.  The  careful  administration  of  mercury  over  a 
period  of  several  months  has  not  appeared  to  be  injurious  to  the 
kidney  even  when  there  was  considerable  reduction  of  'phthalein 
output.  In  a  few  instances  the  kidney  function  was  increased 
several  months  after  treatment. 

7.  The  luetin  test,  especially  if  activated  by  a  week  of  mixed 
treatment,  is  often  of  more  value  than  the  most  sensitive  Wasser- 
mann  in  detecting  these  late  manifestations  of  syphilitic  infection. 


Table  I. — cases  with  an  acquired  ixfectiox  (class  a). 

Case  1. — Male,  aged  fifty-nine  years.  Diagnosis — hypertension; 
systolic,  blood-pressure,  195;  diastolic  blood-pressure,  85.  Personal 
History — had  syphilis  years  ago;  perforation  of  nasal  septum, 
Wassermann:  -\ — |--*^     Lvetin — not  done. 

"  Wassermann  reactions  showing  50  per  cent,  inhibition  are  reported  +.  Those 
exhibiting  more  complete  inhibition  (75  per  cent.)  and  the  completely  positive 
reaction,  +  +.  The  use  of  cholesterinized  antigens  indicated  by  *.  The  luetin 
test  +  signifies  a  papular  reaction;  ++  pustular;  the  very  strong  reaction, 
+  +  +. 
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Case  2. — Male,  aged  fifty-three  years.  Diagnosis — hyperten- 
sion; systolic  blood-pressure,  200.  Family  History — wife  had 
several  miscarriages;  one  child  with  hare-lip  and  imperforate  anus. 
Family  history  good.  Personal  History — denies  kies;  alcoholic. 
Wassermann:  +.*     Lnetin:  -\ —  and  again  +  —  • 

Case  3. — Female,  aged  fifty  years.  Diagnosis — hypertension; 
sj'Stolic  blood-pressure,  184;  diastolic  blood-pressure,  120.  Family 
History — husband,  general  pains;  son,  hypertension  and  high, 
narrow  palate  with  luetin,  +•  Daughter  very  narrow  palate  with 
Wassermann  strongly  positive.     Wassermann:  —  .*     Luetin:  —. 

Case  4. — Female,  aged  forty  years.  Diagnosis — hypertension; 
systolic  blood-pressure,  195;  diastolic  blood-pressure,  110.  Family 
History — husband  has  positive  Wassermann.  ]]'asscrmann:  +  +  .* 
Lvetin — not  done. 

Case  5. — Female,  aged  sixty-two  years.  Diagnosis — aortitis; 
syphilis  of  liver  (autopsy);  systolic  blood-pressure,  180.  Family 
History — negative.  Personal  History — husband  had  "soft 
chancres"  a  short  time  before  marriage.  Wassermann — not  done. 
Luetin:  +  +  +.  Kidney  Function — first  hour  22,  second  hour  11, 
total  33  per  cent. 

Case  6. — Male,  aged  forty-seven  years.  Diagnosis — aortitis, 
paresis;  systolic  blood-pressure,  190;  diastolic  blood-pressure,  120. 
Personal  History — chancre  twenty-five  years  ago.  Wassermann: 
H — \-.     Luetin:  — . 

Case  7. — INIale,  aged  thirty-eight  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  170.  Personal  History— tAexeu 
years  ago  had  gonorrhea;  no  chancre;  "rash"  several  weeks  later. 
Wassermann:  +  +  •  Luetin:  +  +  +  •  Kidney  Fnnrtion — first  hour 
55,  second  hour  25,  total  70  per  cent. 

Case  8. — P'emale,  aged  fifty-eight  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  170;  diastolic  blood-pressure,  80.  Personal 
History — husband  dropped  dead,  aged  twenty-seven  years.  Was- 
sermann: — .  Lnetin:  +  +  .  Kidney  Function — first  hour  (iO, 
second  hour  25,  total  85  per  cent. 

Case  9. — Female,  aged  forty-nine  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  190;  diastolic  blood-pressure,  85.  Personal 
History — husband  had  some  "disease"  when  married,  and  at  once 
had  wife  start  to  take  some  medicine.  Wassermann:  — .  Luetin: 
+  +  +. 

Case  10. — Female,  aged  thirty-eight  years.  Diagnosis — hyjHT- 
tension;  systolic  l)lood-})ressure,  105;  diastolic  blood-pressure,  100. 
Personal  History — husband  died  of  "shock,"  aged  thirty-five  years. 
Wassermann:  -\ — |-.  Luetin — at  first  negative;  at  end  of  six 
weeks  -|-.  A  son  and  daughter  have  positive  Wassermann;  a 
second  daughter,  a  ])ositive  luetin  test. 

Case  11. — Female,  aged  forty-three  years.  Diagnosi^f — hyper- 
tension; systolic  l>lo()d-pressure,  180;  diastolic  blood-pressure,  110. 
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FmuUtj  History — father  and  mother  died  of  nephritis.  Personal 
Ilistori/ — a  brother  had  a  chancre  several  years  ago.  He  is  very 
alcohohc,  and  sister  has  been  very  devoted  to  him.  The  brother 
has  a  Wassermann  reaction  positive  at  present.  Wassermann: 
+  +  .     Luetin:  +  +  +  . 

Case  12. — Female,  aged  fifty-two  years.  Diagnosis — h^T^er- 
tension;  systoHc  blood-pressure,  210;  diastolic  blood-pressure,  110. 
Personal  History — husband  had  syphilis,  ^-'on  has  a  syphilitic 
arthritis  with  luetin,  +.  Daughter,  Wassermann,  -|-  +  .  Wasser- 
nianji:  -\ — .  *     Luetin ;  -f  + . 

Case  13. — Female,  aged  forty-two  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  170;  diastolic  blood-pressure,  115. 
Personal  History — husband  had  syphilis  before  married  and  a 
positive  Wassermann  now.  Sore  throat  recurred  afterward.  Only 
pregnancy  a  miscarriage.  JJ'assermann:  — .  Luetin:  -\--\-.  Kidney 
function — first  hour  40,  second  hour  10,  total  50  per  cent. 

Case  14. — Male,  aged  fifty-two  years.  Diagnosis — diabetes; 
systolic  blood-pressure,  170;  diastolic  blood-pressure,  110.  Personal 
History — son  and  daughter  deaf  and  dumb,  another  daughter 
anemic  with  positive  Wassermann.  .'-"exually  promiscuous.  Was- 
sermann— not  done.     Luetin:  +  +  . 

Case  15. — Female,  aged  fifty-five  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  195;  diastolic  blood-pressure,  140. 
Personal  History — son  had  angina  (mild)  with  Wassermann,  — . 
Luetin,  +,  cured  by  "606"  and  Hg. ;  daughter  has  severe  head- 
aches.    Wassermann:  —  .*     Luetin:  +  +  +  . 

Case  16. — Female,  aged  fifty-seven  years.  Diagnosis — aortitis; 
interstitial  nephritis;  systolic  blood-pressure,  200.  Personal  His- 
tory— daughter  had  optic  neuritis;  heart  block;  relief  followed 
specific  treatment.  Wassermann.  Luetin,  +  +  •  'Son  had  head- 
ache. Wassermann,  negative;  luetin,  +.  Wassermann — not  done. 
Luetin — not  done. 

Case  17. — Female.  Diagnosis — hypertension;  systolic  blood- 
pressure,  170+ .  Dactylitis  with  necrosis.  Family  History — one 
stillbirth,  two  miscarriages,  several  children  died  young.  Daughter 
had  severe  headache  with  Wassermann  — ,  and  Luetin  +. 

Table  IL — cases  presumably  of  hereditary  type  (class  b). 

Case  IS. — Female,  aged  thirty-eight  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  180.  Family  History — two  brothers  died 
from  heart  disease,  aged  forty-five  and  fifty  years.  Personal 
History — husband  knows  of  no  venereal  infection.  Wassermann 
— not  done.     Luetin:  +  +  . 

Case  19. — Male,  aged  fifty-three  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  210;  diastolic  blood-pressure.  110.  Family 
History — father   dropped   dead,    aged   forty-six;    a    twin    l)rother 
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dropped  dead,  aged  forty-eight;  a  sister  living  has  "heart  trouble;" 
mother  died,  aged  seventy-six,  of  arterial  sclerosis.  Personal 
History — knows  of  no  venereal  infection.  ]]'asspniia}in — after 
0.45   neosalvarsan,    — .     Lnetiv:    +  +  +  . 

Case  20. — ^Nlale,  aged  fifty-eight  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  242;  diastolic  blood-pressure,  142.  Family 
History — father  died,  aged  forty-eight,  of  erysipelas.  Sister^  died 
from  an  obscure  abdominal  lesion.  Sister^  died  from  a  "cerebral 
lesion?"  Sister^  died  with  mental  symptoms,  and  for  years  had 
arthritis  deformans.  Brother^  lived  one  day.  Brother-  has  had 
"muscular  rheumatism"  for  years;  no  lues  but  a  positive  luetin 
test.  Personal  History — no  venereal  infection.  Wassermann— 
after  neosalvarsan,  — .  Lnetin:  +  +  +  •  Kidney  Fnndion — first 
hour  15,  second  hour  15,  total  30  per  cent. 

Case  21. — Female,  aged  forty-five  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  162;  diastolic  blood-pressure,  106. 
Family  History — father  and  mother  died  from  nephritis,  also  one 
sister.  A  brother  and  sister  have  hypertension.  Another  sister 
has  a  positive  luetin  test.  All  three  sisters  became  deaf  in  early 
womanhood.  JJ'assermann:  +.  Lnetin:  +  +  .  Kidney  Fnnc- 
tion — first  hour  60,  second  trace,  total  60  per  cent. 

Case  22. — Male,  aged  fifty-seven  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  180;  diastolic  blood-pressure,  110. 
Family  History — father  died  from  "shock,"  aged  sixty-eight. 
Mother  died  at  forty-five,  cause  ?  Personal  History — no  venereal 
infection.     Wassermann:  — .     Lnetin:  -^-^  +  . 

Case  23. — Female,  aged  sixty-five  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  190.  Family  History — father  died 
young;  cause?  very  alcoholic;  mother  died  young.  Personal  History 
— alwaj'^s  neurotic;  first  pregnancy  a  miscarriage.  Husband  has 
had  no  venereal  disease.  JVassermann:  — .  Lnetin:  -f +  +  . 
Kidney  Fnnctioii— fir f>t  hour  22,  second  liour  7,  total  29  per  cent. 
See  Table. 

Case  24. — IVIale,  aged  forty-eight  years.  Diagnosis — hyi)cr- 
tension;  systolic  blood-pressure,  220.  Family  History— mother 
died  at  sixty-four,  of  kidney  disease.  Personal  History — no  venereal 
infection.  Wassermann:  —  .  Lnetin:  +  +  .  Kidney  Fnnrtion — first 
hour  2(),  second  hour  l;^,  total  39  per  cent. 

Case  25. — Female,  aged  forty-fi\e  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  220;  diastolic  blood-pressure,  120. 
Family  History— mother  died  at  thirty-two,  of  heart  disease. 
Pers(tn(d  History  \'or  several  years  has  had  joint  pains.  Wasser^ 
mann-  two  laboratories.  Lnetin:  4--f.  Kidney  Fnnction-  first 
hour  29,  second  hour  20,  total  49  per  cent. 

Case  26. — Male,  aged  forty-eight  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  20S;  diastolic  blood-pressure.  120.  Family 
History — father  very  alcoholic;  mother  ilicd  at  forty-eight,  cause? 


stoll:  role  of  sypidlis  in  caudiovascui-vr  disease     ll).") 

Personal  History — knows  of  no  venereal  infection;  slight  shock  one 
year  ago.     Wasscrmanii — not  done.     Luctin:   +. 

Case  27. — Female,  aged  forty-three  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  2iS0;  diastolic  hlood-pressure,  140. 
Family  History — marked  family  history  of  cardio-arterial  disease. 
See  text.  Wassermann:  —.  Luetin:  +-f.  Kidney  Function — 
first  hour  27,  second  hour  17,  total  44  per  cent. 

Case  28. — Female,  aged  forty-five  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  170.  Family  History — sister  of 
No.  27.  Personal  History — persistent  rectal  ulceration  as  a  girl. 
Wassermann:  — .  Luetin:  —.  Kidney  Function — total  for  two 
hours  55  per  cent. 

Case  29. — Female,  aged  fifty-three  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  194;  diastolic  blood-pressure,  110.  Family 
History — sister  has  aortitis;  husband  died  of  heart  disease;  daughter 
has  angina  and  a  very  positive  Wassermann.  Wassermann:  —  .* 
Luetin:    -\--\-. 

Case  30. — Female,  aged  forty  years.  Diagnosis — aortitis;  sys- 
tolic blood-pressure,  220;  diastolic  blood-pressure,  110.  Family 
History — sister  of  preceding.     Wassermann:  -\ — .*     Luetin:  +  +  . 

Case  31. — Female,  aged  sixty  years.  Diagnosis — hypertension; 
systolic  blood-pressure,  180  to  220.  Family  History — father  died 
at  fifty,  of  heart  disease;  brother  of  Bright's  disease  at  sixty-eight; 
brother  of  shock  at  sixty-eight.     Wassermann:  —.*    Luetin:  +-f . 

Case  32. — Female,  aged  forty-four  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  162;  diastolic  blood-pressure,  110. 
Family  History — father  died  at  sixty-four  with  Bright's  disease  of 
many  years'  duration;  sister  died  of  Bright's  disease, aged  fifty-three. 
Personal  History — never  strong;  "growing  pains"  severe  in  child- 
hood;  "chronic  fatigue."     Wassermann:   ++.*     Luetin:   +  +  • 

Case  33. — Female,  aged  forty-six  years.  Diagnosis — arthritis 
of  knee;  hypertension;  systolic  blood-pressure,  1()0;  diastolic  blood- 
pressure,  SO.  Family  History — for  as  many  years  as  she  can 
remember  her  mother  had  leg  ulcers;  all  the  children's  teeth  were 
"soft"  and  very  poor.  Personal  History — the  arthritis  was  mark- 
edlv  improved  bv   specific   treatment.     Wassermann:  —     Luetin: 

+  +  . 

Case  34. — Female,  aged  fifty-four  years.  Diagnosis — hyper- 
tension ;  hypertrophic  arthritis ;  systolic  blood-pressure,  190.  Family 
History — father  had  a  stroke  at  a})out  fifty-five;  mother  had  heart 
disease  for  years;  died  at  seventy.  A  daughter  has  had  very  severe 
headaches  for  years.  Personal  History — had  some  psychosis  several 
years  ago.     Wassermann:  —.*    Luetin  — . 

Case  35. — Female,  aged  forty-three  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  200+.  Family  History — mother 
living;  heart  and  kidney  disease  for  many  years.  Personal  History 
— severe  growing  pains  when  girl.  Skin  over  patellfe  very  "horny" 
for  vears.     Wassermann:  —.*      Luetin  -f+. 
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Case  36. — ]\Iale,  aged  forty-eight  years.  Diagnosis — aortitis; 
hypertension;  systoUc  blood-pressure,  230;  diastoHc  blood-pres- 
sure, 135.  Family  History — mother  died  of  shock  at  eighty; 
brother  died  suddenly  at  thirty-five  years;  had  had  severe  head- 
aches for  years;  sister  has  albuminuric  retinitis;  another  sister 
very  severe  headaches.  Personal  History — denies  lues;  hemi- 
plegia five  months  before.     Wassermann:    negative.    Liietin:  -\--\-. 


Table  III. — unclassified  cases  who  give  no  history  suggest- 
ing ACQUIRED  infection  AND  WHO  HAVE  GOOD  FAMILY 
HISTORIES    (class   C). 

Case  37. — Female,  aged  sixty-three  years.  Diagnosis — arterial 
sclerosis,  aortitis  and  mitral  stenosis;  systolic  blood-pressure,  109 
(autopsy).  Family  History — husband  died  at  fifty-six  of  "  Bright's 
disease."     Wassermann — after  neosalvarsan, —.     Luetin:  +  +  +  . 

Case  38. — Female,  aged  sixty-seven  years.  Diagnosis — hyper- 
tension of  over  ten  years'  duration.  Systolic  blood-pressure,  200. 
Family  History — negative.  JVassermann: —.  Lnetin:—.  Kidney 
Function — in  2  hours  over  60  per  cent. 

Case  39. — Female,  aged  fifty  years.  Diagnosis — aortitis;  dia- 
betes; nephritis.  Systolic  blood-pressure,  165;  diastolic  blood- 
pressure,  115.  Family  History — husband  died  at  sixty-two  of 
heart  disease.  Wassermann:  ++.  Luetin:  -f +  .  Kidney  Func- 
tion— first  hour  trace,  second  hour  trace.     See  Table. 

Case-  40. — Female,  aged  seventy  years.  Diagnosis — hyper- 
tension; arthritis.  Systolic  blood-pressure,  210.  Family  History 
— husband  has  angina;  denies  lues.  Daughter  "weakling,"  with 
Luetin,  +.  Personal  History — has  had  several  slight  shocks. 
Wassermann — not  done.    Luetin:  +.    Probably  belongs  in  Class  A. 

Case  41. — Female,  aged  fifty-four  years.  Diagnosis — choro- 
retinitis;  systolic  blood-pressure,  200 +  .  Family  History — hus- 
band died  at  age  of  fifty-seven  of  pernicious  anemia.  Personal 
History — twenty  years  ago  lost  sight  of  right  eye;  three  months 
ago  left  eye  began  to  fail.     Wassermann:  — .     Luetin:  -\--\-. 

Case  42. — Male,  aged  forty-three  years.  Diagnosis — hyperten- 
sion; systolic  blood-pressure,  lOO-f.  Family  History — daughter 
has  intermittent  claudication.  Personal  History — denies  lues. 
Wassermann:  — .     Luetin:  -\--\-. 

Case  43. — Male,  aged  fifty-one  years.  J)iagnosis — nephritis; 
paroxysmal  hemoglobinuria;  systolic  blood-pressure,  170-1-.  Family 
History — dauglit(T  of  poor  mental  development;  very  nerxous; 
high  i)alate.  Strong  luetin  reaction.  Persomd  UiMory — denies  hies. 
Wassermann:  —*.    Lue'.in:  -\-. 

Case  44. — Female,  aged  fifty-three  years.  Diagnosis-  aovUix^', 
systolic  blood-pressure,  170;  diastolic  blood-pre.ssure,  70.     Wasser- 
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mann:  +  +  .*  Liietin:  —.  Kidney  Function — first  hour  50, 
second  hour  IS,  total  08  per  cent. 

Case  45. — Female,  aged  sixty  years.  Diagnosis — carcinoma 
of  liver  and  gall-stones.  Systolic  blood-pressure,  172;  diastolic 
blood-pressure,  90.  Family  History — negative.  Wassermann:  — . 
Luetin:  — . 

Case  40. — ^Male,  aged  fifty-eight  years.  Diagnosis^detached 
retina;  hypertension;  systolic  blood-pressure,  185.  Family  History 
— brother  at  thirty-eight  had  slight  "stroke."  He  had  no  known 
\'enereal  lesion.  Personal  History — no  venereal  infection.  Wasser- 
mann: — .     Luetin:  +  +  . 

Case  47. — Female,  aged  sixty-one  years.  Diagnosis — ^aortitis; 
systolic  blood-pressure,  190;  diastolic  blood-pressure,  85.  Family 
History — husband  has  angina,  though  he  denies  lues.  Wassermann 
— later.  Luetin:  ++.  Kidney  Function — first  hour  39,  second 
hour  10,  total  49  per  cent. 

Case  48. — Male,  age  about  fifty  years.  Diagnosis — aortitis; 
systolic  blood-pressure,  200;  diastolic  blood-pressure,  100.  Personal 
History — denies  infection.     Wassermann:  +  +  •     Luetin — not  done. 

Case  49. — Female,  aged  forty-eight  years.  Diagnosis— liyper- 
tension;  systolic  blood-pressure,  184;  diastolic  blood-pressure,  84. 
Personal  History — husband  a  drunkard;  suicide.  Wassermann: 
-\-*     Luetin:  -\-. 

Case  50. — Female,  aged  sixty-four  years.  Diagnosis — hyper- 
tension; systolic  blood-pressure,  200 +.  Family  History — hyper- 
tension for  ten  years;  negative.  Personal  History — negative 
Wassermann — not  done.     Luetin:  +  +  • 


LATENT  SYPHILITIC  INFECTION  OF  THE  LUNGS. 
By  II.  Ft.  M.  L.ANDis,  M.D., 

AND 

Paul  A.  Lewis,  M.D., 

PHILADELPHIA. 

The  only  type  of  pulmonary  syphilis  about  which  there  is  a 
general  agreement  is  that  seen  in  newborn  syphilitic  children. 
In  this  form  of  the  disease,  gummata  may  occur,  but,  as  a  rule, 
they  are  rare.  The  typical  lesion  is  that  known  as  white  pneu- 
monia. The  lung  presents  on  section  a  dry,  smooth  surface,  grayish 
or  yellowish  white  in  color,  resembling  closely  the  cut  surface  of 
the  pancreas.  The  process  may  occur  in  scattered  i)atches  through- 
out both  lungs  or  may  involve  the  entire  lobe.  This  type  of  pul- 
monary .syphilis  is,  for  the  most  i)art,  of  pathological  interest  only. 
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In  acquired  syphilis  most  writers  describe  two  main  types  of 
the  disease  as  it  occurs  in  the  hmgs,  namely,  the  formation  of 
gummata  or  an  extensive  celhilar  infiltration  which  leads  to  fibroid 
changes.  If  the  disease  assumes  the  indurative  type,  and  this  is 
by  far  the  most  common  form,  it  usually  originates  at  the  hilus  of 
the  lung  and  extends  outward  along  the  bronchi  and  bloodvessels. 
The  process  is  usually  unilateral,  and  at  most  involves  only  a 
portion  of  one  lobe;  if  several  lobes  are  implicated  it  is  the  portions 
which  adjoin  the  root  of  the  lung. 

In  addition  to  these  types  a  focal  form  has  been  described  in 
which  the  lesion  consists  of  an  area  of  consolidation  and  catarrh. 
It  is  usually  situated  around  the  root  of  the  lung,  but  may  occur  at 
one  apex. 

Whether  the  disease  manifests  itself  in  the  form  of  gummata 
as  a  diffuse  fibrosis  or  as  a  focal  lesion,  most  of  the  cases  reported 
indicate  that  the  base  of  the  lung  or  the  area  about  the  hilus, 
rather  than  the  apex,  is  the  part  most  frequently  attacked.  This 
fact  is  usually  cited  as  one  of  the  strong  differential  points  between 
syi)hilis  and  tuberculosis.  The  general  opinion  has  been  that  the 
apices  are  rarely  involved,  but  it  would  be  rather  surprising,  in 
view  of  the  wonderfully  diverse  forms  in  which  the  localization  of 
syphilis  manifests  itself,  if  the  upper  portions  of  the  lungs  should 
always  escape. 

We  believe  that  pulmonary  syphilis  of  a  latent  type  occurs  far 
more  frequently  than  is  usually  supposed.  The  form  to  which 
we  wish  to  call  attention  is  that  in  which  the  localization  occurs  in 
the  apices  of  the  lungs.  This  type  of  the  disease  may  simidate 
early  pulmonary  tuberculosis  so  closely  as  to  deceive  us  entirely. 
How  closely  the  two  diseases  may  resemble  each  other  is  illustrated 
by  the  following  cases: 

Case  I  (Phipps  Institute,  No.  9485). — Female,  aged  twenty- 
eight  years,  first  came  to  the  Phipps  Institute  June  10,  1911.  Her 
first  pregnancy  had  resulted  in  a  miscarriage.  She  gave  a  history 
of  having  had  rei)eated  attacks  of  blood-spitting  for  five  years. 
During  the  two  years  ])rior  to  her  coming  to  the  dispensary  she  had 
lost  thirty  pounds  in  weight,  and  for  a  year  had  had  a  cough,  con- 
siderable greenish  expectoration,  and  night  sweats.  She  also  com- 
plained of  ])ain  ])osteriorly  over  the  base  of  the  right  lung.  There 
was  a  slight  clcNation  of  temperature,  99°  to  100°  F. 

Fxamination.  There  was  some  flattening  biMicath  the  right 
clavicle,  diminished  expansion,  impairment  of  resonance  on  per- 
cussion, and  bronchovesicular  breathing. 

She  was  sent  to  a  saniitoriinn  and  remained  iiway  for  several 
months,  where  she  gained  about  sixteen  pounds  in  weight,  but  the 
pulmonary  sym])toms  remained  unchanged.  On  her  return  to  the 
Phipj)s  Institute  her  sputum  was  repeatedly  examined  for  tubercle 
bacilH  as  well  as  other  organisms,  but  always  with  a  negative  result. 
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Guinea-pigs  inoculated  with  her  sputum  were  killed  after  an  inter- 
val of  several  months,  and  showed  no  e\'idence  of  tuberculosis. 
At  the  end  of  ten  months  her  condition,  aside  from  some  gain  in 
weight,  was  about  tiie  same  as  when  first  seen.  A  Wassermann 
test  taken  at  this  time  was  strongly  i)ositive.  She  was  then  given 
salvarsan,  followed  by  mixed  treatment,  which  was  continued  for 
months.  Following  the  salvarsan  the  symptoms  at  once  began  to 
improve,  and  she  has  ai)parently  made  a  complete  recovery.  Three 
subsequent  Wassermann  tests  ha\e  been  negative.  During  the  past 
year  she  has  gi^■en  birth  to  a  healthy  child.  At  the  present  time 
(May  15,  1915)  she  weighs  188  pounds,  and  is  entirely  free  from 
pulmonary  symptoms. 

Case  11  (Phipps  Institute,  No.  9617).— Male,  aged  thirty-three 
years,  husband  of  the  previous  case.  First  visited  the  Phipps 
Institute  July  6,  1911,  stating  that  he  had  had  a  cough  and 
greenish-colored  expectoration  for  the  past  two  years.  He  also 
complained  of  pain  posteriorly  over  the  base  of  the  right  lung.  He 
had  lost  weight  and  had  a  slight  elevation  of  temperature  in  the 
afternoon. 

ExAMiXATiON.  Patient  was  quite  anemic.  Expansion  was 
diminished  beneath  the  right  clavicle,  the  percussion  note  was 
impaired,  and  the  breathing  bronchovesicular,  with  a  harsh,  pro- 
longed expiratory  sound. 

He  was  also  sent  to  a  sanatorium,  and  remained  away  for  six 
months.  Although  he  gained  forty  pounds  in  weight  the  pulmonary 
symptoms  persisted,  and  in  addition  his  sputum  was  blood-streaked 
at  times.  On  his  return  to  the  Phipps  Institute  his  sputum  was 
repeatedly  examined  for  tubercle  bacilli  and  other  organisms  and 
also  inoculated  into  guinea-pigs,  biit  with  negative  results.  A 
Wassermann  test  taken  about  a  year  from  his  first  visit  was  found 
to  be  strongly  positive.  The  administration  of  salvarsan  and  later 
mixed  treatment  caused  a  disappearance  of  his  pulmonary  symp- 
toms. At  the  present  time  (May  15,  1915)  he  is  apparently  in 
perfect  health. 

Case  III  (Phipps  Institute,  No.  4050)  .^]\Iale,  aged  twenty- 
nine  years,  was  first  seen  in  the  dispensary  of  the  Phipps  Institute 
April  7,  1900.  He  came  because  of  loss  of  weight,  dyspnea  on 
exertion,  and  morning  cough  and  expectoration.  On  several 
occasions  the  sputum  had  been  blood-streaked. 

The  family  history  was  negative.  He  admitted  having  had 
gonorrhea  eight  years  previously,  but  denied  ever  having  had 
syphilis. 

Examination.  When  first  seen  there  were  fine  crackling  rales 
at  both  apices,  but  otherwise  the  pulmonary  signs  were  negative. 
The  heart  was  normal.    The  sputum  was  negative. 

This  patient  was  seen  at  intervals  during  the  next  two  years, 
and  for  a  period  of  two  months,  in  1908,  was  treated  in  the  wards 
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of  the  Institute.  During  his  stay  in  the  hospital  the  temperature 
chart  showed  frequent  elevations,  ranging  from  99°  to  99.3°  F. 
While  in  the  hospital  he  was  given  three  injections  of  tuberculin. 
Following  the  third  injection  of  10  mg.  there  was  a  slight  elevation 
of  temperature.  While  his  symptoms  and  general  condition  re- 
mained unchanged  the  rales  at  the  apices  had  disappeared.  The 
sputum  continued  to  be  negative  for  tubercle  bacilli.  On  leaving 
the  hospital  he  returned  to  the  dispensary  on  several  occasions, 
and  then  ceased  to  come.  After  an  interval  of  four  years  he  again 
reported  ^Nlarch  30,  1915.  His  weight  was  the  same  as  when  last 
seen.  He  still  had  slight  fever,  and  the  morning  cough  and  expec- 
toration persisted.  In  addition  he  complained  of  nocturnal  pain  in 
his  arms  and  hands  and  attacks  of  substernal  pain  and  dyspnea. 
He  had  been  married  about  a  year  when  first  seen  in  1906.  In  the 
intervening  nine  years  his  wife  had  given  birth  to  six  healthy 
children. 

The  physical  examination  at  this  time  showed  no  abnormality 
in  the  lungs.  There  was,  however,  a  diastolic  murmur  at  the  aortic 
area.  Believing  this  to  be  syphilitic  in  character  a  Wassermann 
test  was  made,  which  proved  to  be  strongly  positive.  This  case  is 
of  special  interest  because  of  the  long  duration  of  the  pulmonary 
symptoms  and  the  latent  character  of  the  trouble. 

Case  IV  (Phipps  Institute,  No.  13391). — Female,  aged  thirty- 
four  years,  first  visited  the  Phipps  Institute  August  20,  1914.  Her 
family  history  was  negative.  She  had  been  married  eleven  years 
and  had  had  three  miscarriages.  No  living  children.  There  was 
no  history  of  an  initial  lesion  or  of  secondaries.  She  came  to  the 
dispensary  because  of  a  cough,  greenish-colored  expectoration, 
night  sweats  and  some  loss  in  weight.  In  addition  she  complained 
of  precordial  pain,  which  had  been  present  intermittently  for  six 
years.  For  four  years  she  had  suffered  from  attacks  of  burning 
and  tingling  in  the  legs. 

Examination.  Some  flattening  beneath  the  right  clavicle, 
impairment  of  the  percussion  note,  and  bronchovesiciilar  breathing. 
Heart  was  negative.    The  reflexes  were  exaggerated. 

During  the  first  six  months  she  was  under  observation  the  night 
sweats,  morning  cough,  and  expectoration  persisted,  and  the 
sputum  was  })lood-tingetl  on  one  occasion.  There  was  also  a  slight 
rise  in  temperature.  The  sputum  was  negative  for  tubercle  bacilH. 
In  February,  1915,  she  first  complained  of  nocturnal  headache.  This 
gradually  became  worse,  and  finally  was  so  severe  as  to  interfere 
with  her  sleep.  The  Wassermann  test  was  strongly  positi\e. 
Under  mixed  treatment  the  headache  was  relieved.  Later,  follow- 
ing the  administration  of  salvarsan,  the  cough  ceased  and  the 
amount  of  expectoration  was  greatly  reduced. 

Cask  V  (seen  in  consultation).. — This  patient  was  a  young 
iui\\c  who,  when  flrst  seen,  had  been  gradually  losing  weight  for 
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three  months;  during  this  time  he  had  a  sHght,  hacking,  and 
unproductive  cough.  He  was  anemic,  had  a  sHght  afternoon  rise 
in  temperature,  and  in  addition  had  marked  malaise. 

ExAZkiiXATiox.  At  the  right  apex  there  was  slight  diminution  in 
expansion,  some  impairment  of  the  i)ercussion  note,  and  a  feeble 
respiratory  murmur. 

The  case  seemed  to  be  clearly  one  of  incipient  pulmonary  tuber- 
culosis, and  he  was  accordingly  advised  to  spend  the  winter  at  a 
health  resort.  He  returned  six  months  later  with  his  general 
liealth  impro\ed  in  every  way,  but  in  the  course  of  a  few  months 
his  symptoms  began  to  return.  At  this  time  his  physician  noted 
that  the  sternal  end  of  the  right  clavicle  was  enlarged  and  tender. 
The  Wassermann  test  was  positive.  After  two  doses  of  salvarsan 
he  had  no  further  trouble,  and  has  remained  well  during  the  past 
three  or  four  years. 

It  is  to  be  noted  that  the  symptoms  in  all  of  these  cases  were 
characteristic  of  pulmonary  tuberculosis,  namely,  morning  cough 
and  expectoration,  blood-streaked  sputum,  loss  of  weight,  and  a 
slight  elevation  of  the  temperature.  In  two  there  was  pain  re- 
sembling that  occurring  in  pleurisy  at  the  base  of  the  right  lung. 
Furthermore,  they  all  had  physical  signs  indicative  of  incipient 
tuberculosis. 

Some  years  ago  E.  G.  Janeway^  pointed  out  that  when  the  viscera 
became  involved  during  the  tertiary  stage  of  syphilis  there  is  apt 
to  be  a  moderate  amount  of  fever,  a  loss  of  weight,  and  night 
sweats.  Furthermore,  a  careful  physical  examination  will  often 
reveal  some  other  noticeable  evidence  of  s\'philis,  such  as  enlarge- 
ment and  tenderness  of  the  ribs,  clavicles  or  tibiae,  or  an  enlarged 
or  indurated  testicle.  Warthin"''  has  emphasized  the  fact  that  next 
to  the  aorta  and  heart  the  testes  are  the  most  frequent  sites  of  a 
syphilitic  infection.  In  a  pathological  study  of  36  cases  of  syphilis 
occurring  in  males,  the  majority  of  which  were  latent  and  unrecog- 
nized during  life,  an  orchitis  fibrosa  was  present  in  31.  In  the  case 
of  women  a  history  of  miscarriages  is  extremely  significant. 

If  the  lungs  are  involved  there  is,  in  addition  to  the  symptoms 
mentioned  above,  cough,  which  may  be  dry  and  unproductive  or 
accompanied  by  a  moderate  amount  of  greenish  or  yellowish 
expectoration.  Blood-streaked  sputum  may  also  occur.  Pain  at 
the  base  of  the  right  lung  is  not  infrequent  and  may  be  misinter- 
preted; it  is  usually  due  to  a  syphilitic  perihepatitis  and  not  to 
pleural  inflammation. 

The  presence  of  latent  syphilis  of  the  lung  is  to  be  suspected  if  in 
addition  to  pulmonary  symptoms  there  are  present  elsewhere  in 
the  body  lesions  which  are  in  all  probability  luetic  in  nature,  such 

'  Trans.  Assoc.  Amer.  Phys.,  1S9S. 
2  Ibid.,  1914. 
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as  a  ])eri()stitis,  orchitis,  iritis,  or  suspicious  tliroat  lesions.  The 
recognition  of  these  cases  should  be  relatively  easy. 

The  type  of  the  disease  which  offers  the  most  difficulty,  and  which 
for  the  most  part,  escapes  detection,  is  that  in  which  the  symptoms 
are  entirely  pulmonary  and  in  which  there  are  no  associated  syphil- 
itic lesions.  The  5  cases  we  have  reported  were  of  this  type.  In  2 
(Case  I  and  II)  we  were  unable  at  any  time  to  detect  manifesta- 
tions of  the  disease  in  other  parts  of  the  body.  In  the  other  three 
the  clinical  picture  in  the  beginning  was  that  of  tuberculosis,  but 
the  subsequent  appearance  of  an  aortitis  (Case  III),  of  nocturnal 
headaches  (Case  IV),  of  an  osteoperiostitis  (Case  V),  and  the 
presence  of  a  positive  Wassermann  reaction  made  it  apparent  that 
we  had  to  deal  with  syphilis  rather  than  with  tuberculosis.  The 
correctness  of  this  assumption  received  additional  confirmation  in 
view  of  the  fact  that  the  symptoms  were  relieved  as  the  result  of 
the  administration  of  antisyphilitic  treatment. 

The  diagnosis  must  be  made  by  exclusion.  Thus  if  the  symptoms 
and  physical  signs  are  those  characteristic  of  tuberculosis  and  the 
sputum  does  not  contain  tubercle  bacilli,  or  the  progress  of  the  case 
differs  from  that  usually  encountered  in  tuberculosis,  the  possibility 
of  some  other  exciting  cause  should  be  thought  of.  Not  only  should 
the  sputum  be  examined  for  organisms  other  than  the  tubercle 
bacillus,  but  in  addition  a  Wassermann  test  should  be  made  in 
every  doubtful  case. 

The  therapeutic  results  in  these  cases  have  been  specially  gratify- 
ing. In  4  the  use  of  salvarsan  was  followed  by  an  almost  imme- 
diate relief  of  the  symptoms.  The  remaining  case  has  not  been  seen 
since  the  administration  of  that  drug. 

It  is  now  recognized  that  salvarsan  is  much  more  effective  in 
some  forms  of  syphilis  than  it  is  in  others.  Skin  lesions,  for  instance, 
clear  up  rapidly  under  the  use  of  salvarsan,  and  the  same  seems  to 
be  true  of  pulmonary  lesions. 


CERTAIN  PHYSICAL  SIGNS  REFERABLE  TO  THE  DIAPHRAGM 
AND  THEIR  IMPORTANCE  IN  DIAGNOSIS. ^ 

By  Richard  Dexter,  M.D., 

CLEVELAND,    OHIO. 

(From  the  Medical  Departments  of  Western  Reserve  University  Medical  School 
and  of  the  Cleveland  City  Hospital. 

The  diaphragm,  situated  as  it  is  in  close  relation  to  the  intra- 
thoracic viscera  and  to  the  upper  abdomen,  is  involved  often  in 

•  Read  before  the  Mississippi  Valley  Medical  Association  at  Cincinnati,  Ohio, 
October  27,  1914. 
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ahiiornial  conditions  of  the  organs  either  inmiediately  above  or 
below  it.  These  concHtions  frequently  exert  a  distinct  effect  on 
the  physiological  functions  of  tiie  diaphragm,  which  in  many  cases 
give  rise  to  certain  definite  ])hysical  signs,  and  are  of  aid  in  inter- 
preting the  often  ol)scure  underlying  pathological  processes. 

A  number  of  cases  in  which  involvement  of  the  diaphragm  was  of 
considerable  aid  in  the  eventual  diagnosis  have  come  under  my 
observation  during  the  past  year.  It  is  the  i)uri)ose  of  this  paper  to 
briefly  review  the  present-day  ideas  as  to  the  action  of  the  diaj^hragm 
in  diseased  conditions  of  the  snrroimding  organs,  and  to  illustrate  the 
importance  of  some  of  the  resulting  physical  signs  by  reports  of  the 
cases  in  which  these  signs  appeared. 

Conditions  which  involve  the  diaphragm  may  be  broadly  divided 
into  two  classes:  (1)  those  which  through  irritation  or  inflammation 
of  the  pleural  or  peritoneal  co^•ering  of  the  diaphragm  give  rise  to  a 
chain  of  symptoms  wliich  depend  on  the  innervation  of  the  dia- 
phragm for  their  genesis,  and  (2)  those  which  are  caused  by  changes 
in  the  position  of  the  diaphragm,  which  place  the  diaphragm  at  a 
greater  or  less  mechanical  advantage  to  perform  its  function. 

The  pleural  and  peritoneal  coverings  of  the  diaphragm  are 
supplied  by  the  phrenic  nerves  and  the  sixth  to  twelfth  intercostal 
nerves.  The  outer  rim,  a  space  about  three  inches  broad,  is  supplied 
by  the  lower  intercostal  nerves,  while  the  remaining  central  portion 
is  innervated  by  the  phrenic  nerves. 

It  has  long  been  known  that  irritation  of  the  pleural  covering  of 
the  diaphragm  often  results  in  pain  and  tenderness  over  the  phrenic 
nerves  in  the  neck,  and  that  this  irritation  is  occasionally  accom- 
panied by  tender  points  in  the  hypochondria.  De  ]\Iussy-  was  the 
first  to  describe  these  points  of  tenderness,  and  they  are  still  referred 
to  as  "De  ]Mussy's  buttons."  Pain  or  tenderness  in  the  immediate 
region  of  the  diaphragm  has  not  been  noted  in  such  cases.  This 
would  suggest  that  the  pleural  or  peritoneal  surfaces  of  the  dia- 
phragm when  irritated  give  rise  to  pain  referred  along  their  nerves 
to  the  surface,  after  the  manner  of  the  viscero-sensory  reflexes 
described  by  Head^  and  ]\IacKenzie.^  This  is  further  substantiated 
by  observations  of  MacKenzie^  and  Capps^  who  showed  that 
irritation  of  the  i)leural  surface  of  the  diaphragm  caused  no  local 
sensation  of  pain  in  the  structure. 

In  1911  Capps^  reported  a  series  of  ingenious  observations  on  the 
distribution  of  the  pain  sensation  which  occurred  when  the  pleural 
surface  of  the  diaphragm  was  irritated.  In  a  number  of  cases  of 
pleurisy  with  effusion,  which  required  paracentesis,  Capps  inserted 

'  Archiv.  Gen.  de  M6d..  Paris,  1853,  ii,  271. 

'Brain,  1893,  xvi,  1;    ibid.,  1894,  xvii,  .3.39;    ibid..  189G,  xix.  153. 

*  Symptoms  and  Their  Interpretation,  1913.  p.  71. 
« Ibid.,  p.  215. 

*  Archiv.  Int.  Med.,  1911,  viii,  717.  ^  Loc.  cit. 
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a  long,  blunt  wire  through  the  needle  before  any  fluid  had  been 
drawn  oft".  In  this  way  he  was  able  to  make  pressure  on  dift'erent 
parts  of  the  diaphragmatic  pleura  and  to  observe  the  distribution 
of  the  painful  sensations  which  resulted  from  this  procedure.  He 
found  that  pressure  over  the  surface  of  the  diaphragm  caused 
painful  sensations  in  areas  remote  from  the  point  of  irritation. 
He  further  found  that  these  painful  areas  bore  a  constant  relation 
to  the  portion  of  the  diaphragm  on  which  pressure  was  exerted. 
When  pressure  was  made  on  the  outer  edge  of  the  diaphragm  there 
resulted  a  sensation  of  pain  in  the  abdomen,  in  the  flank,  or  in  the 
lower  thorax.  On  the  other  hand,  when  the  central  portion  of  the 
diaphragm  was  irritated,  pain  appeared  along  the  ridge  of  the 
trapezius  muscle  or  in  the  shoulder.  These  painful  areas  were 
frequently  associated  with  hyperesthesia  or  hyperalgesia  of  the 
skin  and  with  tenderness  on  pressure  over  these  points. 

The  following  cases  will  serve  to  illustrate  the  symptoms  which 
occur  with  irritation  of  the  pleural  covering  of  the  diaphragm: 

Case  I. — H.  C,  male,  aged  forty-four  years,  was  admitted  to 
the  Cleveland  City  Hospital  on  November  27,  1912.  His  family 
and  past  history*  were  not  important.  On  the  day  previous  to 
admission  he  was  seized  with  a  sharp  pain  in  the  abdomen.  The 
pain  was  most  marked  in  the  left  upper  quadrant,  but  was  general 
over  the  left  side  of  the  abdomen,  and  was  referred  to  the  left 
flank  as  well.     He  vomited  once;  there  was  no  blood  in  the  vomitus. 

When  seen  the  patient  was  evidently  in  considerable  pain. 
The  heart  and  lungs  were  not  remarkable,  except  that  there  were 
a  few  coarse,  dry  rales  throughout  both  lungs.  The  excursion 
at  both  bases  was  good  and  there  was  a  Litten's  sign  on  each  side. 
Deep  inspiration  seemed  to  increase  the  abdominal  pain  somewhat. 
There  was  tenderness  over  the  whole  left  side  of  the  abdomen,  wliich 
was  more  marked  in  the  upper  quadrant,  at  which  point  there  was 
slight  spasm  of  the  muscles  on  pressure.  The  temj)erature  was 
1UU°  F.  The  respirations  were  22  per  minute.  The  pulse  was  70. 
The  urine  showed  no  abnormalities.  The  white-blood  cell  count 
was  28,000. 

On  the  day  after  admission  the  patient  began  to  hiccough. 
The  abdominal  pain  was  still  severe  and  the  pain  in  the  left  flank 
persisted.  The  hiccough  naturally  suggestetl  irritation  of  the 
phrenic  nerve,  but,  on  account  of  the  distribution  of  the  symptoms, 
it  was  deemed  probable  that  the  cause  of  the  trouble  lay  beneath 
tiie  diaphragm. 

On  the  third  day  after  admission  it  was  noted  that  in  adilition 
to  the  tenderness  there  were  definite  hyperesthesia  and  hyperalgesia 
over  the  left  upper  quadrant  of  the  abdomen.  The  patient  con- 
tinued to  hiccough  constantly.  No  further  signs  could  be  detectetl 
in  tlu'  lungs.  During  the  next  two  days  the  hiccough  continued, 
though  the  abdominal  pain  entirely  abated. 
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Six  days  after  admission  it  was  noted  that  pressure  over  the  left 
phrenic  nerve  in  the  neck  caused  great  pain,  and  that  pinching 
the  skin  over  the  ridge  of  the  left  trapezius  muscle  also  was  very 
I)ainful.  There  was  no  skin  hyperesthesia.  On  this  day  the 
temperature,  which  had  ranged  between  100°  and  102°  F.,  since 
admission,  became  normal.     The  leukocyte  count  was  7500. 

The  pain  and  tenderness  in  the  neck  remained  for  twenty-four 
hours  and  then  disappeared.  The  patient  continued  to  hiccough 
almost  constantly  until  the  ninth  day  of  his  stay  in  the  hospital. 

On  the  tenth  day  the  temperature  rose  again  to  101.5°  F.,  and  the 
l)atient  complained  of  pain  in  the  right  side  of  the  abdomen,  which 
was  accompanied  with  tenderness  in  the  right  upper  quadrant. 
There  was  also  tenderness  over  the  right  phrenic  nerve  in  the  neck. 
The  white-blood  cell  count  was  10,000. 

On  the  eleventh  day  a  circumscribed  friction  rub  was  heard  at 
the  right  base  posteriorly.  From  then  on  the  symptoms  abated 
and  the  patient  made  a  rapid  recovery. 

In  this  case  the  onset  and  early  course  of  the  condition  strongly 
suggested  an  acute  abdominal  process.  The  development  of  uncon- 
troUable  hiccough  pointed  to  irritation  of  the  diaphragm,  but  at 
first  the  presumption  was  that  the  inflammation  was  below  the 
diaphragm  rather  than  above  it,  especially  in  the  absence  of  any 
evidence  of  lung  involvement.  The  appearance  of  the  pain  and 
tenderness  over  the  phrenic  nerve  in  the  neck,  along  with  the  pain 
and  tenderness  and  hyperalgesia  of  the  skin  over  the  ridge  of  the 
left  trapezius  muscle,  pointed  to  an  irritation  of  the  central  portion 
of  the  diaphragm.  Irritation  of  the  outer  rim  of  the  diaphragm, 
causing  painful  sensations  in  the  lower  dorsal  segments,  could 
account  for  the  pain  and  tenderness  in  the  left  hypochondrium. 
The  diagnosis  was  amply  substantiated,  it  seems  to  me,  by  the 
appearance  of  a  similar  though  not  so  well-marked  chain  of  symp- 
toms on  the  right  side,  accompanied  as  they  were  by  a  friction  rub. 
It  is  esjiecially  interesting  that  at  no  time  were  there  any  signs  even 
remotely  suggesting  the  presence  of  a  pulmonary  infiltration. 

Case  II. — E.  R.,  female,  aged  twenty-two  years,  was  admitted 
to  the  Cleveland  City  Hosi)ital  on  November  20,  1913.  She  com- 
l)l;iined  of  vomiting  and  abdominal  pain.  The  patient  was  in  the 
third  month  of  pregnancy.  A  few  days  before  admission  to  the 
hospital  she  began  to  have  pain  on  the  right  side  of  the  abdomen, 
iiad  l)een  feverish,  and  had  begun  to  cough.  Physical  examination 
showed  a  well-developed  and  nourished  young  woman.  There  was 
flight  dulness  at  the  base  of  the  right  lung,  below  the  angle  of  the 
scapula.  The  excursion  of  the  lung  was  somewhat  limited  on  the 
right.  The  fremitus  was  slightly  increased  at  the  right  base. 
There  were  a  number  of  fine  crackling  rales  over  the  right  lower 
lobe  posteriorly,  with  a  somewhat  prolonged  expiration.  The 
subcostal  angle  mo^'ed  normally. 
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The  abdomen  was  soft  everywhere.  There  was  no  rigidity  and 
no  masses  were  palpable.  The  right  upper  quadrant  was  uniformly 
tender  on  pressure,  and  the  skin  of  this  region  showed  marked 
hyperesthesia  and  hyperalgesia.  Examination  of  the  cardiovascular 
system  showed  nothing  abnormal. 

The  ridge  of  the  right  trapezius  muscle  was  very  tender,  and  the 
skin  over  this  area  was  distinctly  hyperesthetic.  The  patient 
hiccoughed  frequently  during  the  examination. 

The  temperature  was  100°  F.  The  respirations  were  26.  The 
pulse  was  110.  The  urine  was  negative.  The  leukocyte  count 
was  19,600. 

Further  observation  on  this  case  was  not  possible,  as  she  left 
the  hospital  against  advice,  with  the  condition  practically 
unchanged. 

In  this  case  the  physical  signs  indicated  an  involvement  of  the 
lower  lobe  of  the  right  lung.  In  the  presence  of  abdominal  pain, 
tenderness,  and  hyperesthesia  of  the  skin,  as  well  as  of  pain  and  of 
tenderness  along  the  ridge  of  the  right  trapezius  muscle,  it  is  reason- 
able to  suppose  that  an  inflammation  of  the  diaphragmatic  pleura 
existed. 

In  the  light  of  the  above  cases  Capps'*  observations  on  19  cases  of 
diaphragmatic  pleurisy  are  of  interest.  Out  of  19  cases  he  found 
that  8  had  pain  in  the  abdomen  as  far  down  as  the  navel,  and  that 
in  11  cases  the  pain  extended  all  over  one-half  of  the  abdomen. 
The  pain  was  spontaneous,  but  was  associated  with  tenderness  on 
pressure.  It  has  been  my  experience  in  such  cases  that  the  tender- 
ness on  pressure  over  the  abdomen  is  due  to  cutaneous  hyperesthesia. 
In  11  out  of  the  19  cases  he  found  pain  over  the  ridge  of  the  trapezius 
muscle  or  on  the  side  of  the  neck,  usually  associated  with  hyper- 
esthesia of  the  skin. 

In  these  cases  of  inflammation  of  the  diaphragmatic  pleura  the 
distribution  of  pain  is  either  along  the  phrenic  nerve,  and  is  made 
evident  in  the  third  and  fourth  cervical  segments,  or  along  the  sixth 
to  twelfth  intercostal  nerves,  with  a  distribution  in  the  lower  dorsal 
segments,  substantiating  the  view  that  the  pain  sensations  resulting 
from  irritation  of  the  serous  co\'ering  of  the  diaphragm  is  a  true 
viscero-sensory  reflex. 

In  order  to  understand  the  eft'ect  of  change  of  position  of  the 
diaphragm  a  brief  review  of  its  actions  is  necessary.  During 
inspiration  the  contraction  of  the  diaphragm  increases  the  vertical 
diameter  of  the  thorax.  The  diai)liragm  (U^sceuds  a  certain  distance 
and  withdraws  from  the  chest  walls  in  the  regions  of  the  pulmonary 
sinuses  allowing  the  inflated  lungs  to  descend.  The  older  concep- 
tion that  the  diai)hragm  forces  the  organs  immediately  below  it 
(lowiiwjinl,  with  ;i   pistoii-iikt"  motion,  is  ])robably  not  tenable  at 
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present.  The  scalene  muscles  and  the  intercostals  lift  the  ribs 
during  inspiration  which  action  results  in  drawing  the  costal  borders 
away  from  the  median  line,  or  in  other  words,  in  a  widening  of  the 
subcostal  angle.  The  contniction  of  the  (Uaphragni,  besides 
increasing  the  \'ertical  diameter  of  the  thorax,  will  also  tend  toward 
an  inward  pull  along  its  line  of  attachment  especially  along  the 
anterior  and  lateral  insertions  which  will  be  in  direct  antagonism 
to  the  outward  Haring  of  the  subcostal  angle,  caused  })y  the  action 
of  the  scalene  and  intercostal  muscles. 

Hoover'-*  has  demonstrated  the  presence  of  this  antagonism  very 
conclusively.  When  the  diaphragm  of  a  dog  was  stimulated  with  a 
strong  electric  current,  causing  a  marked  contraction,  the  subcostal 
angle  was  seen  to  be  drawn  sharply  toward  the  median  line.  On 
the  other  hand,  when  the  roots  of  the  i)hrenic  nerves  on  both  sides 
were  cut,  resulting  in  complete  paralysis  of  the  diaphragm,  the 
inspiratory  Haring  of  the  subcostal  angle  was  very  much  increased 
over  the  normal. 

Now  if  for  any  reason  the  diaphragm  assumes  a  lower  position 
than  normal,  es})ecially  in  its  anterior  portion,  the  pull  of  its  inspir- 
atory contraction  will  be  exerted  more  directly  on  its  points  of 
insertion,  which  will  place  the  diaphragm  at  a  greater  mechanical 
ad\'antage  and  will  give  it  the  power  to  equalize  or  overcome  the 
outward  pull  of  the  scalenes  and  intercostals.  This  will  result  in  an 
abolition  of  the  normal  flaring  of  the  subcostal  angle,  or  in  an 
actual  narrowing  of  the  angle  with  a  movement  toward  the  median 
line  instead  of  away  from  it.  On  the  other  hand,  conditions  which 
displace  the  diaphragm  upward  will  accentuate  the  normal  ui)ward 
curve  of  the  diaphragm,  with  a  resulting  diminution  in  its  ability 
to  pull  against  the  muscles  which  raise  the  thorax  and  cause  the 
normal  outward  movement  of  the  subcostal  angle. 

Hoover*''  has  shown  experimentally  that  changes  in  position  of  the 
diaphragm  will  have  these  effects  on  its  pulling  power,  and  he  has 
further  shown  that  in  certain  diseased  conditions  which  alter  the 
position  of  the  diaphragm  in  an  upward  or  downward  direction 
the  movements  of  the  subcostal  angle  may  be  of  distinct  diagnostic 
assistance. 

While  very  marked  retractions  of  the  subcostal  angle  on  inspira- 
tion may  be  plainly  visible,  it  is  often  impossible  to  determine 
whether  the  retraction  is  present  without  the  use  of  palpation. 
The  best  method  of  palpation  is  to  i)lace  the  thumbs  along  the  line 
of  the  costal  margin,  ])ointing  towiird  the  ensiform  cartilage,  and 
have  the  patient  breathe  deeply.  Slight  limitations  of  motion  or 
slight  retractions  of  the  angle  are  then  readily  appreciated.  This  is 
especially  necessary  in  fat  persons,  or  in  persons  in  whom  the 
respiratory  movements  are  generally-  diminished. 

•Archiv.  Int.  Med.,   191.3,  xii,  214.  '»  Loc.  cit. 
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I  have  observed  a  number  of  cases  in  which  the  position  of  the 
diaphragm  affected  the  movements,  some  of  the  more  interesting 
of  which  I  wish  to  discuss: 

Case  I. — S.  A.,  male,  entered  the  hospital  with  a  low-grade 
infiltration  of  the  base  of  the  right  lung.  He  had  a  chronic  nephritis 
with  some  edema  of  the  extremities.  His  heart  was  not  remarkable 
at  admission,  but  in  a  few  days  the  area  of  cardiac  dulness  began  to 
increase  to  the  left  and  right.  The  heart  sounds  became  more 
distant  daily.  There  was  no  blunting  of  the  cardiohepatic  angle, 
and  no  change  in  dulness  or  change  of  position.  There  was  no 
paradoxical  pulse.  On  inspiration  the  costal  margin  on  the  left 
definitely  approached  the  median  line,  while  that  on  the  right  swung 
out  in  the  usual  manner.  The  left  lung  and  pleural  cavity  were 
clear.  During  the  next  twenty-four  hours  the  cardiac  dulness 
continued  to  extend  to  left  and  to  right.  The  left  border  of  cardiac 
dulness  reached  nearly  to  the  anterior  axillary  line.  The  retraction 
on  the  left  became  more  marked  as  the  cardiac  didness  increased. 
An  exploratory^  puncture  of  the  pericardium  showed  the  presence  of 
a  clear,  straw-colored  fluid  in  the  pericardial  sac  and  some  100 
c.c.  of  fluid  were  removed.  On  the  removal  of  the  fluid  the  area  of 
cardiac  dulness  returned  to  normal  and  the  retraction  of  the 
costal  margin  disappeared. 

The  pericardium  filled  up  again  twice  with  a  repetition  of  the  same 
signs,  which  disappeared  at  once  after  the  fluid  in  the  pericardium 
was  removed  again. 

Case  H. — R.  N.,  was  admitted  to  the  hospital  suffering  from 
severe  myocardial  decompensation,  with  edema  of  the  legs,  enlarged 
and  tender  liver,  shortness  of  breath,  and  orthopnea.  The  heart's 
action  was  weak  and  irregular,  and  there  was  considerable  enlarge- 
ment of  the  cardiac  dulness  both  to  left  and  to  right.  There  was 
no  retraction  of  the  subcostal  angle.  I  nder  rest  and  digitalis 
the  symptoms  rapidly  abated,  the  edema  left  his  legs,  and  the  heart 
dulness  returned  almost  to  the  normal  size.  The  pulse  slowed  and 
became  regular.  During  a  routine  examination  of  the  heart  a  few 
days  later  it  was  found  that  the  cardiac  dulness  had  again  increased 
in  size,  especially  to  the  left,  and  that  there  was  aj)parently  a  distinct 
blunting  of  the  cardiohepatic  angle.  It  was  noted  that  there  was 
now  a  distinct  retraction  of  the  left  costal  margin.  Both  chest 
cavities  were  clear.  The  patient  was  perfectly  comfortable  and 
lay  flat  in  bed.  The  cardiac  dulness  continued  to  increase  in  size 
and  the  retraction  of  the  left  costal  margin  to  become  more  marked, 
lloentgen-ray  picture  taken  at  this  time  showed  a  large  pear-shaped 
shadow  of  the  heart  area,  which  was  nuich  denser  than  the  usual 
cardiac  shadow.  After  a  few  days  the  above-mentioned  signs 
began  slowly  to  retreat.  The  dulness  became  less  in  size  until  it 
reached  the  normal,  and  the  retraction  coincidentaliy  became  less 
until  it  disappeared  entirely,  gi\'ing  place  to  a  normal  movement 
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of  the  subcostal  angle.  A  Roentgen-ray  picture  taken  at  this  time 
showed  a  heart  normal  in  size,  the  difference  in  the  two  pictures 
being  very  striking.  In  the  absence  of  any  signs  of  cardiac  embar- 
rassment, taken  with  the  rapid  change  in  the  signs,  also  with  the 
raj)i(i  diminution  in  the  size  of  the  heart  shadow,  it  is  reasonable 
to  suppose  that  we  were  dealing  with  an  eft'usion  into  the  peri- 
cardium, though  no  exploratory  ])uncture  was  made. 

In  these  two  cases  the  pericardial  sac  was  filled  with  fluid.  The 
weigiit  of  this  fluid  depressed  the  diaphragm  on  the  left  side, 
especially  in  its  anterior  portion,  bringing  that  part  of  the  diaphragm 
lower  and  giving  it  a  greater  mechanical  advantage,  which  resulted 
in  a  pull  strong  enough  to  overcome  the  intercostals  and  scalenes, 
and  therefore  caused  a  retraction  of  the  subcostal  angle  on  the  left. 

I  have  oliserved  several  cases  of  cardiac  decompensation  with 
great  enlargement  of  the  right  heart,  wherein  there  has  been  slight 
retraction  of  the  left  costal  margin.  The  effect  on  the  diaphragm 
of  the  enlarged  right  heart  will  be  the  same  as  that  of  an  overfilled 
pericardiinn,  but  to  a  less  degree.  In  my  experience  the  retractions 
occurring  with  dilatation  of  the  right  heart  are  never  so  marked  nor 
so  constant  as  in  the  two  cases  of  pericardial  eff'usion  cited  above. 

In  pneumothorax  and  in  pleurisy  with  eff'usion  where  there 
are  no  adhesions  the  depression  of  the  diaphragm  will  result  in 
retraction  of  the  subcostal  angle.  In  two  cases  of  pneumothorax 
the  retraction  has  been  very  definite.  It  has  been  present  in  prac- 
tically all  cases  of  fresh  pleurisy  with  eft'usion  which  I  have  seen  in 
the  last  twelve  months  at  the  Cleveland  City  Hospital,  even  when 
the  eft'usions  were  small  in  amount. 

Fluid  may,  when  encapsulated  by  adhesions,  however,  be  present 
in  a  considerable  amount  without  the  presence  of  a  retraction  of  a 
subcostal  angle.     The  following  case  illustrates  this  point : 

Case  III. — R.  B.,  two  days  before  admission  to  hospital,  had 
had  sharp  pain  in  the  right  side  of  the  chest,  accompanied  by  chill. 
On  admission,  examination  of  the  lungs  rexealed  slight  dulness  in 
the  right  axilla  with  a  few  crackles  and  slight  tubular  breathing. 
There  was  decided  tenderness  over  the  skin  along  the  ridge  of  the 
right  trapezius  and  over  the  right  phrenic  nerve  in  the  neck,  and  also 
tenderness  and  hyi)cresthesia  of  the  skin  in  the  right  hypochondrium. 
Slowly  signs  of  fluid  appeared  at  the  right  base  posteriorly,  which 
continued  to  increase.  The  anterior  liorder  of  the  flatness  extended 
only  to  the  midaxillary  line.  Examination  of  the  anterior  portion 
of  the  chest  showed  no  signs  of  fluid.  There  was  no  retraction  of 
the  right  costal  margin,  though  signs  of  fluid  continued  to  increase 
posteriorly.     On  tapping  a  pint  of  fluid  was  removed. 

In  this  ease  the  signs  of  fluid  were  confined  to  the  pasterior 
portion  of  the  chest,  and  the  history  and  the  signs  on  admission 
suggest  the  presence  of  an  acute  fibrinous  pleurisy  of  the  diaphragm 
and  j)arietal  pleura.     Probably  on  account  of  this  the  fluid  was  held 
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in  a  limited  portion  of  the  pleural  cavity  and  therefore  could  not 
get  forward  far  enough  to  depress  the  anterior  portion  of  the  dia- 
})hragm.  This  would  explain  the  absence  of  retraction  of  the 
subcostal  angle  in  this  case,  even  though  there  was  a  considerable 
accumulation  of  tiiud  in  the  pleural  cavity. 

Certain  cases  of  old  adhesive  pleuritis  will  show  a  marked  retrac- 
tion of  the  costal  margin  on  the  affected  side  during  inspiration. 
I  have  observed  several  such  cases.  It  is  presumable  that  in  this 
condition  the  ])leiiral  sinus  is  obliterated  and  that  the  diaphragm 
acquired  what  amounts  to  a  much  higher  attachment  than  normal. 
In  these  cases  the  pull  of  the  diapliragm  when  it  contracts  will  be 
more  direct,  and  will,  therefore,  be  more  powerful  than  normal, 
and  will  result  in  a  retraction  of  the  costal  margin. 

In  contradistinction  to  the  above  class  of  cases  are  those  in  which 
the  diaphragm  is  pushed  up  from  below  so  that  the  pull  of  its 
contraction  is  less  than  usual.  This  will  increase  the  advantage  of 
the  scalene  and  intercostal  muscles,  and  will  result  in  an  increased 
outward  movement  of  the  subcostal  angle.  This  is  frequently 
seen  in  enlargements  of  the  liver  or  spleen,  but  is  probably  most 
important  in  large  collections  of  fluid  below  the  diaphragm.  In 
large  subdiaphragmatic  abscesses  the  signs  often  simulate  those  of 
fluid  within  the  pleural  cavity,  except  that  there  Avill  be  an  increased 
flaring  of  the  costal  margin  on  the  aft'ected  side  on  accoiuit  of  the 
accumulation  of  pus  below  the  diaphragm.  Hoover"  reports  two 
cases  in  which  the  dift'erential  diagnosis  between  empyema  and 
subdiaphragmatic  abscess  rested  entirely  on  the  increased  outward 
movement  of  the  subcostal  angle.  Subsequent  operation  in  both 
cases  proved  the  diagnosis  to  have  been  correct. 

Summary.  1.  Inflammation  or  irritation  of  the  pleural  or 
peritoneal  surface  of  the  diaphragm  does  not  give  rise  to  local  symp- 
toms. The  pain  resulting  from  such  processes  is  referred  upward 
along  the  phrenic  nerves  to  the  third  or  fourth  cer\'ical  segments 
OF  downward  along  the  sixth  to  twelfth  intercostals  into  the  lower 
dorsal  segments.  The  pain  is  usually  accompanied  by  tenderness 
and  hyperesthesia  or  hyperalgesia  of  the  skin.  The  recognition 
and  interpretation  of  these  signs  may  be  of  considerable  imi)ortance 
in  differential  diagnosis  between  intrathoracic  or  intraperitoneal 
disease,  in  the  absence  of  any  signs  in  the  lungs. 

2.  When  the  part  or  the  whole  of  the  diaphragm  is  forced  down- 
ward the  contraction  of  the  diaphragm  exerts  a  more  powerful 
inward  i)ull  along  the  line  of  its  attaciunents.  This  is  especially 
marked  when  the  anterior  portion  of  the  diaphragm  is  depressed. 
This  will  result  in  a  lessening  of  the  outward  excursion  of  the  sub- 
costal angle,  or  an  actual  retraction  along  the  line  of  diaphragmatic 
attachment.  Conversely  any  condition  which  lifts  the  diaphragm 
ui)ward  lessens  the  strength  of  the  inward  pull  of  the  contracting 
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(liapliragiii,  with  the  result  that  the  normal  outward  mo\'ement 
of  the  costal  margins  will  be  increased. 

3.  The  presence  of  a  retraction  or  of  an  abnormal  outward 
flaring  of  the  subcostal  angle  will  often  be  of  aid  in  the  explanation 
of  obscure  diseases  of  the  viscera  which  lie  immediately  above  or 
immediately  below  the  diaphragm,  especially  in  pericardial  effusion 
or  in  subphrenic  abscess. 


PLEURISY. 


By  George  S.  Gerhard,  M.D., 

PHYSICIAN    IN    CHIEF,    BRYN   MAWR    HOSPITAL. 

Pleurisy  in  one  of  its  many  forms  is  the  commonest  of  the 
diseases  of  the  chest,  and  the  most  unmanageable.  It  is  often  less 
easy  of  successful  treatment  than  pneumonia,  and  sometimes  leaves 
behind  it  more  permanent  mischief.  Slight  attacks  may  occur 
without  being  recognized,  explaining  the  frequency  of  pleuritic 
adhesions  found  in  the  postmortem  examinations  of  persons  who 
were  never  known  to  have  been  ill.  It  occurs  at  all  ages,  from  early 
infancy  to  advancing  years,  but  is  more  frequent  in  the  male  between 
youth  and  middle  age.  Its  etiological  data,  bacterial  or  general, 
are  not,  in  our  present  knowledge,  quite  well  enough  understood 
to  establish  a  definite  classification.  The  disease  is  usually  one- 
sided, preferably  confined  to  the  right,  though  occasionally  it  is 
bilateral,  and  then  is  apt  to  be  secondary  to  phthisis  or  septicemia. 
It  is  primary  or  secondary.  By  the  term  primary  is  meant  inflam- 
mation of  the  pleura  in  a  time  of  health,  being  mainly  limited  to 
the  membrane  itself,  with  secondary  constitutional  results  of  fever, 
or  if  exudation  be  present,  to  the  mechanical  effects  of  pressure  in 
addition.  Secondary  pleurisies  are  by  far  the  more  common  and 
the  more  serious,  associated  as  they  so  often  are  with  disease  of 
the  lungs  or  neighboring  viscera,  and  sometimes  complicating 
infective  processes  in  the  body. 

Pleurisies  are  also  divided  into  the  acute  and  chronic,  based 
upon  clinical  symptoms,  often  found,  however,  to  be  of  doubtful 
significance.  The  chronic  is  frequently  of  that  form  from  the  onset, 
but  it  is  more  likely  to  be  consecutive  to  the  acute.  The  chief 
varieties  of  pleurisy  are  the  fibrinous,  the  serofibrinous,  and  the  puru- 
lent. The  predominant  causative  bacteria  are  the  tubercle  bacilli, 
the  pneumococci,  and  the  streptococci.  The  exudates  are  often 
found  to  be  sterile  and  when  a  purulent  exudate  is  sterile  it  is 
invariably  tuberculous.  Bacilli  of  lesser  importance  exist  in  the 
mixenl  forms. 

Fibrinous  or  plastic  pleurisy  is  often  confined  to  a  circumscribed 
area,  lasting  for  a  few  days  and  terminating  by  adhesions.     Its 
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friction  sound  is  not  propagated,  but  dies  where  it  was  born 
and  may  readily  escape  detection.  Diffused  spots  of  subacute 
inflammation  not  uncommonly  occur  in  connection  with  chronic 
nephritis,  and  if  there  be  friction  in  the  cardiac  region  it  may  be 
influenced  by  the  rhythm  of  the  heart  as  well  as  by  respiration. 

Chronic  dry  pleurisy,  which  is  usually  tuberculous,  has  in  many 
instances  an  acute  onset,  causing  thickening  of  the  pleura,  extensive 
adhesions,  and  fibrosis  of  cortical  portions  of  the  lung.  It  may 
remain  localized  for  months  or  even  for  years,  finally  proving  fatal 
from  pulmonary  phthisis  or  from  acute  miliary  tuberculosis.  I 
have  known  of  a  case  of  extensive  plastic  pleurisy  of  many  years' 
duration  to  terminate  fatally  from  pneumothorax.  The  autopsy 
revealed  extensive  adhesions  binding  the  lung  posteriorly  from  base 
to  apex.  The  non-adherent  portions  of  the  lung  were  compressed 
backward  by  accumulated  air  from  a  ruptured  tuberculous  idcer. 
The  pleural  cavity  was  practically  free  from  liquid. 

Acute  fibroserous  pleurisy  attacking  one  in  apparent  good  health 
after  exposure  to  cold  or  possibly  to  traumatism  begins  with  a  chill 
or  usually  a  sense  of  chilliness,  stabbing  pain  in  the  chest,  disturbed 
breathing,  and  fever.  A  pronounced  chill  occurs  less  frequently  in 
pleurisy  than  in  pneumonia,  algid  attacks  taking  the  place  of  the 
former  at  irregular  intervals  during  the  first  few  days.  Pain,  on 
the  contrary,  is  usually  intense  in  pleurisy.  It  is  lancinating,  as  if 
from  the  thrust  of  a  sharp  instrument,  and  often  makes  the  patient 
cry  out  on  taking  a  deep  breath  or  after  a  cough.  It  is  also  increased 
by  pressure  and  by  movements  of  the  body. 

The  pain  lessens  or  ceases  altogether  when  adhesions  occur, 
or  when  the  inflamed  surfaces  of  the  pleura  are  separated  by  liquid 
effusion,  though  it  may  return  intermittingly  during  the  patient's 
illness  from  exacerbations  of  the  original  attack.  The  seat  of  elec- 
tion of  pleuritic  pain  is  a  few  fingers'  breadth  below  the  nipple, 
though  its  point  of  maximum  intensity  may  be  elsewhere  in  the 
lateral  region  of  the  chest  or  posteriorly  below  the  inferior  angle 
of  the  scapula.  Occasionally  the  pain  is  referred  to  the  lower  dorsal 
region  or  to  some  part  of  the  abdomen,  giving  rise,  in  the  absence 
of  careful  examination  of  the  chest,  to  grave  errors  in  diagnosis. 
I  have  known  of  two  patients  suffering  from  pain  in  the  abdomen, 
one  a  girl  of  five  years,  the  other  a  man  about  forty  years,  to  be 
operated  upon,  the  one  for  appendicitis,  the  other  for  perforated 
gastric  ulcer.  Both  cases  ended  fatally,  showing  at  the  autopsy 
double  serofibrinous  pleurisy  in  the  child,  and  localized  diaphrag- 
matic pleurisy  in  the  man.  The  different  seats  of  jiain  do  not  throw 
clear  light  upon  the  precise  localization  of  the  disease  or  its  extent, 
but  merely  indicate  the  side  affected.  Sometimes,  however,  the  pain 
of  circumscribed  pleurisy  corresponds  exactly  with  the  seat  of 
inflanunation.  In  doul)le  pleurisy,  pain  is  often  felt  on  one  side  alone 
or  it  may  be  confined  to  the  middle  of  the  thorax.    It  is  rarely  itself 
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double,  but  may  change  from  one  side  to  the  other,  according  to  the 
j)rogress  of  the  disease,  each  one  of  the  pleurre  being  successively 
involved. 

The  respirations  at  first  are  always  embarrassed  and  painful  in 
consequence  of  efforts  at  full  breathing,  the  inspiration  being  cut 
short  before  it  is  completed.  But  there  is  not  true  dyspnea  until 
the  lung  is  compressed  by  effusion,  and  perhaps  not  then  unless 
it  be  rapid  and  copious.  Cough  is  sometimes  wanting,  but  in  the 
majority  of  cases  the  patient  has  a  short,  dry,  shallow  cough  with 
attempts  at  restraint,  because  of  the  pain  to  which  it  gives  rise. 
It  is  occasionally  attended  with  scanty  expectoration  of  thin, 
frothy  mucus,  but  if  it  be  abundant  and  opaque,  an  association  with 
i)ronchitis  or  other  affection  of  the  lung  is  found  to  exist.  In  recent 
cases  of  moderate  severity  the  pulse  bears  a  close  relation  to  the 
height  of  the  fever,  and  is  not  greatly  in  excess  of  the  normal.  In 
cases  of  large  effusion  with  sudden  compression  of  the  lung  there  is 
a  disturbed  balance  between  the  pulmonary  and  general  circula- 
tion, sufficient  blood  not  passing  from  the  right  ventricle  into  the 
lungs,  and  through  them  to  the  left  side  of  the  heart  and  the  arterial 
system.  Under  these  circumstances  the  action  of  the  heart  is  violent 
and  the  pulse  at  the  wrist  is  frequent  and  repressed  to  such  a  degree 
as  to  cause  danger  from  suffocation. 

A  young  man  under  my  care,  laboring  under  an  acute  pleuritic 
attack  with  large  eft'usion,  left  his  bed  in  the  absence  of  the  nurse 
and  walked  some  distance  to  the  end  of  the  room,  the  exertion 
proving  almost  fatal.  On  his  return  to  bed  the  patient  was  gasping 
for  breath,  his  heart  was  beating  violently,  and  his  pulse  was  indi- 
cative of  lowered  arterial  tension.  Venesection  was  followed  by 
prompt  relief  to  the  threatening  symptoms. 

The  fever  of  acute  pleurisy  is  of  remittent  type,  with  exacerba- 
tions toward  evening,  lasting  until  the  exudate  reaches  its  maximum, 
when  it  gradually  declines  without  an  attemi)t  on  the  part  of  nature 
to  promote  a  crisis.  In  some  cases  the  fever  returns  at  irregular 
intervals,  but  it  finally  drops  to  the  normal.  Should  the  tempera- 
ture be  persistently  elevated  and  intermittent  there  is  every  reason 
to  suspect  the  existence  of  pus  in  the  pleural  cavity. 

The  decubitus  of  the  patient  suffering  from  pleurisy  is  frequently 
changed  during  the  course  of  the  malady.  At  the  onset,  when  there 
is  pain  and  tenderness  on  pressure,  while  the  patient  avoids  lying 
directly  on  the  affected  side,  his  body  is  often  inclined  in  that  direc- 
tion. Late  in  the  disease  he  assumes  the  dorsal  decubitus,  but  when 
the  ett'usicjn  is  very  great  the  patient  naturally  prefers  lying  on  the 
diseased  side  to  relieve  the  healthy  lung  of  the  weight  of  the  fluid. 
The  duration  of  the  active  symptoms  of  acute  primary  pleurisy 
with  moderate  effusion  is  from  ten  to  twenty  days,  when  absorp- 
tion begins  progressing  slowly,  however,  before  the  process  is  com- 
pleted, often  lasting  for  many  weeks.    Retraction  of  portions  of  the 
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chest,  impairment  of  resonance,  and  feebleness  of  breath  sounds 
with  coarse  friction  may  exist  for  an  indefinite  length  of  time,  the 
patient  being  able  to  walk  about,  though  looking  ill  and  suffering 
from  dyspnea  on  exertion. 

Chronic  pleurisy,  as  a  rule,  is  the  continuation  of  the  acute, 
though  it  may  result  from  some  low-grade  infection  from  the  begin- 
ning, in  which  case  the  greater  number  are  secondary  to  a  consti- 
tutional malady  or  to  some  visceral  disease.  The  affection  sometimes 
exists  in  the  form  of  what  is  termed  latent  pleurisy,  without  any  of 
the  general  s^Tuptoms,  unless  dyspnea  be  present,  and  yet  one  side 
of  the  chest  is  found  to  be  largely  filled  with  fluid.  The  physical 
signs  alone  reveal  the  disease,  and  in  every  case  of  suspected  infec- 
tion of  the  chest  a  careful  examination  should  always  be  made. 

The  following  case  is  mentioned  to  show  how  a  person  laboring 
under  pleurisy  of  chronic  form  wdth  enormous  effusion  w'as  able  to 
perform  the  full  duties  of  his  position  without  much  inconvenience : 

C.  L.,  a  Chinaman  by  birth,  and  cook  in  a  private  family,  aged 
SLxty-six  years,  w^as  admitted  into  the  Bryn  MawT  Hospital  on 
April  1,  1914.  He  had  been  troubled  with  cough,  slight  pain  in 
the  right  side,  and  shortness  of  breath  for  about  four  weeks,  but 
did  not  give  up  work  until  the  day  of  his  admission.  On  examina- 
tion the  right  side  of  his  chest  was  found  to  be  distended,  and  there 
was  scarcely  any  perceptible  movement  during  respiration.  There 
was  flatness  on  percussion  and  absence  of  vocal  vibrations  from 
three  inches  below  the  clavicle  in  front  and  below  the  spine  of  the 
scapula  posteriorly.  At  the  apex  of  the  lung  front  and  back  the  per- 
cussion note  W'as  high-pitched  and  tympanitic.  The  breath  sounds 
were  altogether  absent  in  the  dull  regions.  Above  the  level  of  the 
fluid  posteriori}',  and  near  the  spinal  column  over  the  compressed 
lung,  there  was  bronchial  respiration  and  bronchophony.  The 
heart  was  not  much  displaced.  On  April  3,  the  effusion  was  so  great 
that  the  whole  of  the  right  side  of  the  chest  was  absoluteh'  dull  on 
percussion,  and  breath  sounds  were  ever^^vhere  absent  except  at 
the  root  of  the  lung.  Aspiration  of  the  chest  was  performed,  with 
the  result  of  removing  2200  c.c.  of  serous  fluid,  afterward  found  to 
be  sterile.  The  patient  left  the  hospital  April  23  much  improved  in 
health,  but  suffered  a  relapse  and  was  readmitted  on  May  3.  The 
right  chest  had  already  undergone  retraction.  There  was  dulness 
posteriorly  below  the  angle  of  the  scapula,  and  the  breath  sounds 
were  harsh  and  distant.  Elsewhere  on  the  right  side  there  Mas 
tympanitic  dulness  on  percussion  and  an  approach  to  bronchial 
breathing.  On  July  3  the  patient  was  discharged  for  the  second 
time,  with  the  view  of  being  sent  to  a  sanitarium  for  outdoor 
treatment. 

Two  boys  untler  my  care  were  also  cases  of  latent  pleurisy, 
the  first,  aged  ten  years,  had  passed  a  section  of  tape-worm  shortly 
before  my  visit,  and  I  found  him  in  bed  suffering  from  abdominal 
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pain,  naturally  attributed  to  the  irritation  of  the  parasite.  There 
was  an  absence  of  symptoms  referable  to  the  chest  except  slight 
dyspnea,  which  led  me  to  discover  that  the  patient's  left  pleural 
cavity  was  more  than  half  filled  witli  Huid.  The  second  boy,  aged 
five,  years,  was  brought  to  the  country  to  recover  from  a  gastric 
attack.  Pie  had  slight  fever,  epigastric  tenderness,  nausea,  and 
\omiting.  On  examining  his  chest  I  found  a  large  effusion  on  the 
right  side,  with  all  of  the  characteristic  physical  signs  of  pleural 
inflammation.    Both  of  these  patients  made  good  recoveries. 

A  remarkable  instance  of  pleurisy  without  marked  symptoms 
was  that  of  Mrs.  R.,  aged  forty-five  years,  who  when  I  first  saw  her 
wa"  up  and  about  attending  to  her  household  aflfairs.  I  was  in- 
formed that  she  had  been  indisposed  for  a  week  or  more,  that  she 
liad  occasional  cough  but  Avithout  pain,  and  was  feverish  at  night. 
Examination  of  the  chest  revealed  dulness  on  percussion,  with 
absence  of  breath  sounds  and  of  vocal  fremitus  over  the  whole  of 
the  right  lung.  There  was  entire  absence  of  movement  of  the  right 
side  of  the  chest  during  respiration,  the  intercostal  spaces  were  bulg- 
ing, and  the  adjacent  organs  displaced.  I  left  the  patient's  house 
to  arrange  for  immediate  tapping  of  the  chest,  and  before  I  had  time 
to  return  a  message  was  received  that  sudden  death  had  occurred 
after  the  patient's  exertion  of  going  up  stairs  to  the  second  floor. 

The  modern  j)ractice  of  early  thoracentesis  has  notably  lessened 
sudden  death  in  pleurisy,  though  it  is  still  occasionally  reported. 
1  once  knew  fatal  syncope  to  occur,  at  the  Bryn  MawT  Hospital, 
(luring  operation  for  the  removal  of  fluid  from  the  chest  of  a  robust 
colored  man  suffering  from  acute  pleurisy.  An  autopsy  was  not 
allowed. 

In  cases  of  pleurisy  of  long  standing  neglect  the  chest  is  sometimes 
enormously  distended  and  the  comparative  immobility  between 
the  two  sides  is  most  remarkable,  the  patient  raising  up  the  sound 
side  while  that  of  the  seat  of  disease  is  almost  quiet.  The  intercostal 
spaces  are  widened,  effaced,  and  sometimes  bulging.  The  nipple 
is  abnormally  distant  from  the  central  line  of  the  sternum,  and  I 
have  often  observed  it  elevated.  The  neighboring  viscera  are  dis- 
placed, chief  among  them  being  the  heart,  which  is  carried  far  to 
the  opposite  side  of  the  chest.  After  absorption  of  the  fluid  or 
when  it  has  been  mechanically  removed,  atmospheric  pressure  is 
found  to  have  pushed  in  the  parietes  of  the  chest  toward  the  unex- 
panded  lung,  giving  rise  to  contraction  not  only  in  circinuference 
l)ut  from  above  downward,  displacing  the  scapula  and  obliterating 
the  intercostal  spaces  by  encroachment  of  the  ribs.  The  shoulder 
droops  and  the  body  inclines  to  the  affected  side,  giving  the  patient 
a  peculiar  "lob-sided"  gait.  In  a  right-sided  pleurisy  under  these 
circumstances  the  liver  is  drawn  up  and  the  heart  sometimes 
pulled  over  to  the  right,  quite  the  reverse  of  what  happens  when 
effusion  exists. 
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In  a  chronic  pleuritic  case  coming  under  earlier  observation  the 
lung,  though  pushed  upward  toward  the  mediastinum  or  spinal 
fossa,  is  less  adherent  and  reexpands  more  fully  w^hen  absorption 
of  the  fluid  takes  place,  or  is  withdrawn  by  aspiration,  and  therefore 
retraction  of  the  chest  is  less  marked.  Purulent  pleurisy  occasion- 
ally follows  injury  to  the  chest  with  deep-seated  lacerations  or  it 
is  not  infrequently  secondary  to  an  acute  infective  disease.  Puer- 
peral pleurisy  is  often  purulent,  bilateral,  and  consequently  fatal. 
Primary  suppurative  pleurisy  is  extremely  rare  in  the  adult.  It  is 
almost  always  serofibrinous  at  first,  becoming  purulent  during  its 
subsequent  course.  It  is  a  common  disease  of  infancy  and  child- 
hood, and  in  many  instances  at  that  period  of  life  it  is  purulent 
from  the  beginning.  The  general  symptoms  are  not  in  any  particular 
different  from  those  of  serous  pleurisy,  with  the  exception  of  the 
persistence  of  fever  and  its  marked  evening  rise.  Before  the  days 
of  antisepsis  there  were  many  errors  of  diagnosis  and  a  high  mortality 
of  empyema,  but  now  exploratory  puncture  leads  to  prompt  recog- 
nition of  the  disease  and  immediate  operation.  Formerly  attempts 
of  nature  at  spontaneous  cure  were  met  with  by  the  discharge  of 
pus  through  a  perforated  bronchus  or  by  the  formation  of  a  sub- 
cutaneous abscess  in  the  parietes  of  the  chest  communicating  with 
the  pleura,  yleuritis  necessitatis. 

In  1886  Miss  S.,  aged  eighteen  years,  was  under  my  care,  suffering 
from  acute  serous  pleurisy.  On  my  first  visit  there  was  unmistak- 
able evidence  of  left-sided  pleurisy.  Eft'usion  took  place  rapidly 
and  was  copious.  In  the  second  week  two  pints  of  semi-opaque 
fluid  were  removed  from  the  pleural  cavity  by  aspiration.  Cough 
was  excessively  annoying,  and  was  continuously  troublesome  until 
the  beginning  of  the  fourth  week,  when  after  a  violent  paroxysm 
the  patient  expectorated  a  large  quantity  of  extremely  fetid  pus. 
The  discharge  was  brought  up  after  cough,  and  on  changes  of  })osi- 
tion  for  many  weeks.  The  i)atient  became  profoundly  hectic  and 
greatly  emaciated,  but  after  a  prolonged  illness  recovered.  She  is 
now  living  and  in  good  health. 

Another  incident  of  empyema  is  perforation  of  the  dia])hragm 
and  the  escape  of  pus  into  the  ])eritoneal  cavity,  causing  local  or 
general  inflammation.  I  have  known  of  two  such  cases,  both  ter- 
minating fatally  after  operation.  One,  a  young  lady,  the  subject 
of  tuberculous  pleurisy  of  acute  onset,  with  a  copious  eft'usion  lasting 
for  many  weeks  before  the  fluid  was  appreciably  absorbed.  In 
course  of  time  her  general  health  was  sufficiently  improved  to  enable 
her  to  go  to  the  far  west  in  search  of  a  suitable  climate,  which  was 
successfully  accomplished,  with  good  results.  A  second  attack  of 
pleurisy,  however,  was  soon  followed  by  suppuration,  and  pus  dis- 
charged through  the  diaphragm,  causing  a  walled-oft'  abscess  in  the 
right  liypocliondrium. 

My  second  patient,  a  saloon-keeper  living  in  the  West,  aged  forty 
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years,  was  attacked  with  right-sided  pleurisy,  the  effusion  becoming!; 
rapidly  purulent,  perforating  the  diaphragm,  and  causing  general 
peritonitis.  The  disease  was  far  advanced  when  the  patient  came 
under  observation,  and  being  an  extreme  alcoholic,  he  developed 
septicemia  and  died  soon  after  being  operated  upon. 

An  incident  of  extension  of  infection  from  below  upward  was  that 
of  John  C,  aged  fifty  years,  admitted  into  the  Bryn  Mawr  Hospital 
on  June  23,  1914,  having  a  subphrenic  abscess  associated  with  pyo- 
pneumothorax, caused  by  perforation  of  the  diaphragm,  establish- 
ing a  communication  between  the  subdiaphragmatic  region  and 
the  right  ])leura.  The  symptoms  were  abdominal  and  thoracic,  the 
former  more  especially,  as  shown  by  a  large,  painful  area  of  resist- 
ance in  the  hypochondrium.  The  thoracic  symptoms  were  high- 
pitched  tympanitic  resonance  over  the  lower  half  of  the  right  chest, 
restriction  of  movement  during  respiration,  with  muffled  bronchial 
and  occasionally  amphoric  breathing  posteriorly  below  the  angle  of 
the  scapula.  The  normal  liver  dulness  was  replaced  by  tympanitic 
resonance  on  percussion.  Under  local  anesthesia  a  free  vertical 
incision  was  made  in  the  right  hypochondrium,  giving  exit  to  a  large 
quantity  of  extremely  fetid  pus  containing  gas.  A  counter-oi)ening 
was  made  in  the  dependent  part  of  the  abscess  to  insure  free  drainage. 
Several  weeks  later  the  chest  was  opened  in  the  anterior  axillary 
line  and  the  sixth  rib  resected.  The  patient  recovered  and  left  the 
hospital  on  November  23,  1914. 

A  rare  case  of  pleuritis  acutissima  of  foudroyant  type,  rapidly 
becoming  empyemic,  was  recently  under  my  observation  at  the 
Bryn  ^Nlawr  Hospital.  Ross  P.,  aged  thirty-four  years,  a  teamster, 
of  intemperate  habits,  was  admitted  into  the  Hospital  on  December 
12,  1914.  The  liistory  he  gave  was  that  he  took  cold  from  exposure 
in  a  rain  storm,  and  was  confined  to  the  house  for  one  week  before 
coming  to  the  hospital  with  a  troublesome  cough,  extreme  malaise, 
and  finally  a  chill  and  pain  in  the  left  side.  He  was  complaining 
on  admission  of  sharp  pain  in  the  left  side  and  difficulty  in 
breathing.  He  had  a  high  temperature,  frequent  pulse,  and  exces- 
sive cough,  with  mucous  blood-stained  expectoration.  The  tongue, 
dryish  and  brown,  was  tremulously  protruded.  He  was  incoherently 
delirious,  and  was  inclined  to  get  out  of  bed.  There  was  dulness 
on  percussion  over  the  lower  half  of  the  left  lung  posteriorly,  with 
absent  vocal  fremitus,  feeble  breath  sounds,  much  prolonged  expira- 
tion, and  distinct  egophony  below  the  angle  of  the  scapula.  On 
December  13  the  patient  become  violently  delirious  and  jumped 
out  of  the  window,  falling  on  the  ground,  a  distance  of  twelve  feet, 
but  without  sustaining  serious  injury.  The  patient's  delirium  lasted 
for  a  week  or  more  with  fever  going  at  one  time  to  105°,  and  on 
December  25,  on  exploratory  puncture,  the  effusion  was  found  to 
contain  pus.  Owing  to  the  patient's  excitable  condition,  operation 
upon  the  chest  was  delayed  until  January  5,  1915,  when  600  c.c. 
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of  purulent  fluid  were  evacuated  from  the  chest  by  incision  and 
resection  of  one  rib.  The  infection  was  found  to  be  pneumococcic. 
The  patient  is  now,  January  14  recovering. 

Prominent  among  other  varieties  of  pleurisy  depending  for  the 
most  part  upon  anatomical  conditions  are  the  diaphragmatic, 
hemorrhagic,  interlobar,  and  the  pleuropneumonic. 

In  restricted  pleurisy  when  the  diaphragm  is  the  exclusive  seat 
of  the  disease  the  general  symptoms  are  to  be  mainly  relied  upon 
in  making  a  diagnosis.  The  phj'sical  signs  are  indefinite  and  often 
altogether  absent.  x\uscultation  sometimes  reveals  feebleness  of 
the  vesicular  murmur  and  a  few  subcrepitant  rales  at  the  base  of  the 
lung  of  the  side  affected.  The  attack  begins  suddenly,  preceded 
by  a  chill  and  followed  by  high  fever,  violent  pain,  and  excessive 
dyspnea.  The  pain  is  usually  referred  to  the  hypochondrium, 
extending  to  the  epigastrium,  and  sometimes  to  the  ileolumbar 
region  of  the  corresponding  side.  It  is  increased  by  deep  inspira- 
tion, and  is  made  intolerable  by  hiccough  and  vomiting.  The 
painful  regions  are  very  tender  to  the  lightest  touch.  This  is 
especially  true,  as  has  been  pointed  out  by  M.  Gueneau  de  Mussy, 
of  a  spot  one  or  two  finger's  breath  from  the  linia  alba  on  the  level 
with  the  bony  part  of  the  tenth  rib.  \Yhen  this  point  is  even  slightly 
pressed  upon  the  patient  cries  out,  and  there  is  also  a  sudden  increase 
of  dyspnea,  seeming  to  threaten  suffocation.  This  spot  ]M.  de 
Mussy  called  "le  bouton  diaphragmatique."  The  phenomenon  is 
explained  by  a  hypersensitive  branch  of  the  phrenic  nerve.  Press- 
ing upon  the  hypochondrium  from  below  upward  also  gives  rise 
to  great  pain.  The  respirations  are  excessively  frequent  and  almost 
convulsive  in  character.  The  patient  breathes  with  the  ribs  rather 
than  with  the  diaphragm.  The  difficulty  of  breathing  is  sometimes 
so  great  as  to  cause  orthopnea,  the  patient  leaning  forward  and 
supporting  the  painful  part  with  the  hand  to  immobilize  the  chest. 

Hemorrhagic  pleurisy  is  of  rare  occurrence  in  the  primary  form. 
In  the  majority  of  instances  it  is  secondary  to  some  organic  disease 
or  to  a  general  infection.  Its  physical  signs  do  not  differ  prac- 
tically from  those  of  the  serofibrinous  variety,  and  accurate  informa- 
tion is  only  to  be  obtained  by  cxjiloratory  puncture. 

Some  years  ago  a  man  of  middle  age,  who  was  imder  my  care 
suffering  from  an  acute  exacerbation  of  chronic  articular  gout, 
was  taken  with  pain  in  the  right  side,  with  rai)id  filling  up  of  the 
pleural  cavity.  He  had  enlargement  of  the  heart,  Avith  long-standing 
valvular  disease  and  cirrhotic  kidneys.  On  being  tapped  the  pleural 
effusion  was  foimd  to  be  hemorrhagic.  Death  occurred  after  a  short 
illness  from  uremia. 

Another  patient  under  my  care  was  a  lad,  aged  eighteen  years, 
of  good  ])revi()us  jiealth  aud  about  to  enter  college,  who  took  ill 
with  ])yrexia  whieii  j)roved  to  l)e  tyj)hoid  of  irregular  tyj)e.  At  the 
beginning  of  convalescence  he  was  attacked  with  left-sided  pleurisy, 
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followed  by  a  rapid  and  copious  honiorrliagic  effusion.  The  ])atient 
after  an  illness  of  many  weeks  finally  reeovered  sufficiently  well 
to  gt't  about  and  retained  ini])r()\('(l  liealtli  until  several  months 
later,  when  he  was  taken  suddenly  ill  with  tu])erculous  meningitis, 
ending  fatally  in  about  ten  days. 

Interlobar  pleurisy  with  sacculated  effusion,  serous  or  purulent, 
is  always  difficult  to  diagnose,  and  often  impossible  to  locate. 
It  rarely  exists  alone,  but  is  associated  with  extensive  fibrinous  or 
serofibrinous  inflammation.  A  cystic  em])yema  is  the  more  common, 
and  is  sometimes  an  infection  associated  with  pneumonia.  Persistent 
fever,  with  increasing  evening  exacerbations  and  a  high  leukocyte 
count,  leads  to  exploratory  puncture,  and  if  purulent  fluid  be  found, 
operation  is  called  for. 

A  colored  woman,  by  occupation  a  cook,  under  my  care  a  few  years 
ago,  was  taken  ill  with  pneimionia  of  the  apex  of  the  right  lung, 
beginning  with  a  violent  chill  and.  followed  by  fever,  dyspnea,  and 
cough,  with  rusty  sputum,  a  pseudocrisis  occurring  on  the  ninth 
day  of  the  patient's  illness.  The  fever  increased  again  with  marked 
evening  rise,  lasting  for  many  weeks.  The  leukocyte  count  varied 
from  17,000  to  24,000.  The  cough  was  most  annoying,  and  the 
expectoration,  scanty  at  first,  increased  in  quantity  and  became 
purulent.  Repeated  exploratory  punctures  failed  to  reveal  the 
presence  of  pus.  The  physical  signs  were  localized  dulness  and 
rough  breathing  near  the  original  seat  of  pneumonia,  and  impair- 
ment of  resonance  from  the  spine  of  the  scapula  to  the  base  of 
the  lung,  with  coarse  friction  and  broncho  vesicular  respiration. 
After  an  exhausting  illness  of  many  months  the  patient  was  able 
to  resume  her  former  occupation.  The  case  unquestionably  was 
one  of  empyema  in  the  fissure  between  the  upper  and  middle  lobe 
of  the  right  lung,  remaining  undiscovered  by  puncture,  and  finally 
discharging  through  a  bronchial  fistula.  Pleurisy  and  pneumonia 
are  often  combined;  indeed,  pneumonia  rarely  exists  without  some 
degree  of  plastic  inflammation  of  the  pulmonary  pleura;;  but  to 
properly  constitute  a  case  of  pleuropneumonia  there  must  be  a 
decided  effusion.  More  than  the  ordinary  amount  of  pain  indicates 
the  coexistence  of  the  two  diseases,  and  if  there  be  positive  flatness 
on  percussion  at  the  base  of  the  lung,  lessened  or  absent  vocal 
fremitus,  indistinctness  of  bronchial  breathing  and  perhaps  egophony, 
the  diagnosis  can  be  no  longer  in  doubt.  The  convalescence  is 
more  apt  to  end  by  lysis,  and  is  prolonged  by  fluid  remaining  to 
be  absorbed. 

The  physical  signs  of  pleurisy  vary  according  to  the  stage  of  the 
disease  and  the  amount  of  effusion  in  the  pleural  cavity.  Compared 
with  the  general  symptoms  they  are  of  greater  importance  in  form- 
ing a  correct  diagnosis.  The  expansion  of  the  lower  part  of  the 
affected  side  is  less  than  that  of  the  sound  side,  even  before  effusion 
occurs,  mainly  in  consequence  of  painful  breathing,  and  the  cor- 
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responding  side  of  the  chest  is  also  somewhat  retracted  as  may  be 
sho\\Ti  by  measurement. 

Palpation  is  not  only  of  use  in  determining  the  degree  of  lessen- 
ing of  the  respiratory  movements,  but  is  also  of  great  importance 
in  estimating  the  strength  of  the  vocal  vibrations,  which  are  absent 
in  deep  effusions  and  feebly  present  in  others,  a  physical  sign  of 
much  importance  from  a  diagnostic  point  of  view.  Palpation  is 
a  useful  means  of  determining  the  degree  of  displacement  of  the 
heart  and  the  extent  of  downward  displacement  of  abdominal 
organs.  In  pleurisy  with  large  effusion  on  the  right  side  the  free 
edge  of  the  liver  is  often  felt  below  the  costal  border,  and  if  the  left 
side  be  the  seat  of  disease,  the  outlines  of  the  spleen  are  sometimes 
distinctly  made  out. 

The  sounds  on  percussion  in  pleurisy  are  the  most  important  of 
all  of  the  physical  signs.  At  the  onset  there  is  no  material  change, 
but  when  effusion  occurs  it  gives  rise  to  dulness  on  light  percussion, 
becoming  gradually  flat  as  the  liquid  increases  in  quantity. 

Fluid  dulness  has  a  character  of  its  own,  if  percussion  be  not 
too  strong,  being  airless  without  resonance,  and  different  from  the 
dulness  of  lung-consolidation,  not  unlike  the  sound  obtained  on 
striking  the  thigh.  The  flatness  is  more  decided  at  the  lower  por- 
tion of  the  chest  and  becomes  gradually  less  from  below  upward. 
If  the  disease  be  left-sided,  allowance  must  be  made  for  the  reson- 
ance of  the  stomach,  which  often  modifies  the  sound  as  far  up  as 
the  eighth  interspace.  As  the  eft'usion  increases  the  upper  line  of 
dulness  when  the  patient  is  sitting  upright  is  not  horizontal  but 
assumes  more  or  less  the  shape  of  an  extended  letter  S,  curving 
upward  and  forward  to  the  axillary  region,  thence  downward  to  the 
lower  part  of  the  sternum.  The  percussion  note  above  the  level 
of  a  large  effusion  is  dull  and  tympanitic,  and  in  front  below  the 
clavicle  it  has  high-pitched  tympanitic  or  Skodaic  resonance  of 
exaggerated  intensity,  contrasting  strongly  with  the  flatness  lower 
down.  The  depth  of  the  sound  and  its  tympanitic  quality  is  one 
of  the  most  characteristic  signs  of  pleuritic  effusion,  extending  up 
as  high  as  the  third  or  fourth  rib  anteriorly.  When  the  ])leural 
cavity  is  quite  filled  with  fluid  the  percussion  note  is  dull  everywhere 
on  tiie  side  affected, excei)t  at  the  root  of  the  lung,  where  the  bronchial 
tubes  are  large  and  rigid.  Under  these  circumstances,  if  the  disease 
be  on  the  left  side  dulness  on  percussion  replaces  the  normal  tym- 
panitic resonance  of  Traube's  semilunar  si)ace  following  depression 
of  the  diaphragm,  and  with  it  the  stomach  which  lies  in  close  con- 
tact. In  rare  cases  of  large  left-sided  effusions  the  lifting  power  of 
the  lung  may  be  sufficient  to  counterbalance  the  weight  of  the  fluid 
to  the  extent  of  limiting  the  depression  of  the  diaphragm  and  not 
greatly  iiitcTfering  with  the  tympanitic  resonance  of  Traube's 
space  throughout  the  attack. 

The  auscultatory  signs  of  pleurisy  vary  greatly  according  to  the 
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extent  of  the  inflammation,  the  amount  of  effusion,  the  degree  of 
compression  of  the  lung,  and  the  number  of  adhesions.  The  respira- 
tory murmur,  somewhat  enfeebled  at  first  by  restricted  movement 
of  the  lung  from  pain,  is  still  more  so  when  liquid  efll'usion  occurs. 
As  the  eft'usion  takes  place  the  breath  sounds  become  more  feeble 
and  rough,  with  prolonged  expiration,  which  in  the  lower  part  of  the 
chest  may  be  altogether  absent.  Al)ove  the  level  of  the  fluid, 
where  the  compressed  lung,  still  containing  air,  is  in  contact  with 
the  walls  of  the  chest  or  only  separated  by  a  small  amount  of  liquid, 
the  respiration  becomes  more  or  less  bronchial,  its  intensity  varying 
according  to  the  degree  of  condensation  of  the  lung,  and  the  voice 
is  bronchophonic.  Bronchial  respiration  and  bronchophony 
coexist  in  pleurisy,  but  the  latter  has  a  vibration  or  quivering  in  its 
tone  which  never  exists,  at  least  to  the  same  degree,  in  pneumonia 
proper.  When  the  bronchial  respiration  is  not  loud  the  resonance 
of  the  voice  becomes  less  bronchial,  but  its  vibration  is  increased 
and  so-called  egophony  is  heard. 

The  sound  of  egophony  is  not  of  much  diagnostic  importance 
in  pleurisy,  because  it  requires  for  its  production  a  thin  stratum 
of  liquid  intervening  between  the  lung  and  the  side  of  the  chest, 
and  therefore  a  moderate  pressure  upon  the  bronchial  tubes.  The 
sound  ceases  entirely  when  the  effusion  is  large  or  else  it  is  converted 
into  bronchophony,  of  which  it  is  merely  a  modification.  The 
sound  has  been  known  to  be  i)ropagated  through  a  layer  of  false 
membrane  after  the  pleural  liquid  has  been  withdrawn.  It  has 
been  called  one  of  the  fancy  signs  of  pleurisy.  Its  full  though  rare 
development  once  heard  is  never  forgotten.  The  egophonic  voice, 
when  it  exists,  is  best  heard  between  the  anterior  axillary  line  and 
the  scapula  or  in  the  interscapular  region  of  the  affected  side.  It 
is  more  frequently  heard  in  women  and  children  because  of  the 
higher  pitch  of  their  voice. 

Another  sign  of  pleurisy  more  important  than  the  resonance 
of  the  voice  and  pathognomonic  of  the  disease  is  the  friction  sound. 
It  is  heard  both  upon  inspiration  and  expiration,  more  especially 
the  former,  and  is  often  irregular  from  sticking  together  of  the 
opposed  pleural  surfaces,  which  are  released  by  an  unusually  deej) 
inspiration  such  as  that  after  cough.  The  friction  sound  is  most 
liable  to  be  confounded  with  a  rhoncus,  which  is  itself  often  percep- 
tible to  the  touch ;  but  a  friction  sound  is  seldom  so  loud  as  a  rhoncus, 
and  is  rather  increased  by  deep  inspiration,  whereas  a  rhoncus  is 
altered  or  ceases  after  a  vigorous  cough.  It  is  also  characteristic 
of  a  friction  sound  that  it  is  rendered  more  distinct  when  firm 
pressure  by  the  stethoscope  or  by  the  ear  is  made  against  the  chest. 
Friction  occurs  under  two  different  circumstances;  at  the  beginning 
before  serum  is  eff"used  and  toward  the  termination  of  the  disease 
when  the  liquid  has  undergone  absorption  or  has  been  evacuated 
by  tapping  and  the  two  inflamed  surfaces  of  the  pleura  again  come 
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in  contact.  At  the  close  of  the  disease  it  is  coarser  and  louder, 
and  is  best  heard  below  the  angle  of  the  scapula  or  in  the  lateral 
region  of  the  thorax.  One  reason  why  a  friction  is  so  often  overlooked 
is  because  it  is  a  sign  rather  than  a  sound,  as  shown  by  slight  jerking 
movements  of  the  chest.  The  character  of  friction  sounds  vary 
from  the  finest  crepitation  to  the  sole-leather  friction  or  "bruit 
de  cuir  neuf "  sometimes  heard  at  a  distance  from  the  patient  and 
often  perceptible  to  the  touch.  Pleural  crepitation  occurs  in  volley 
form,  resembling  the  crepitant  rale  of  pneumonia,  but  it  is  finer, 
more  moist,  and  is  directly  under  the  ear.  I  have  occasionally 
found  it  in  association  with  the  sounds  of  catarrhal  bronchitis, 
especially  when  the  patient  had  violent  fits  of  coughing. 

The  physical  signs  of  pleurisy  in  infancy  and  childhood  show  great 
variations  and  cannot  alone  be  depended  upon,  but  must  be  com- 
pared with  the  general  symptoms  and  the  history  of  the  attack 
in  making  a  diagnosis.  Of  the  diseases  of  the  chest  in  children, 
pleurisy  is  the  disease  in  which  mistakes  in  diagnosis  are  most 
often  made.  Fibroserous  and  suppurative  pleurisy  both  occur 
in  early  life,  but  the  purulent  form  is  relatively  more  common  in 
infancy  and  not  infrequently  occurs  d'emblee.  The  prevalence  of 
the  purulent  disease  in  infancy  is  shown  by  the  modern  records 
of  the  Hospital  for  Sick  Children.  Dr.  Henry  K.  Dillard  informed 
me  once  that  when  he  was  resident  physician  at  the  Children's 
Hospital  in  Philadelphia  there  were  five  infants,  varying  in  age 
from  ten  months  to  two  years,  operated  upon  for  empyema  in  one 
winter.  The  operation  in  each  case  was  by  free  incision  and  resec- 
tion of  one  rib.  The  patients  all  recovered.  In  the  Children's 
House  of  the  Bryn  Mawr  Hospital  there  were  eleven  patients, 
mostly  infants,  operated  upon  for  empyema  within  one  year.  The 
physical  signs  of  pleurisy  in  children  often  resemble  those  of  pneu- 
monia, and  it  requires  great  care  on  the  part  of  the  physician  to 
avoid  a  diagnostic  error.  The  chief  source  of  confusion  is  the  per- 
sistence of  bronchial  breathing  throughout  the  dull  region  of  a 
large  eft'usion,  with  entire  absence  of  vocal  fremitus.  In  difi'erent 
parts  of  the  aft'ect(cl  side  of  the  chest  the  resj>irations  may  be 
intensely  tubular.  Friction  sounds  are  rarely  heard  in  young 
children,  and  the  same  may  be  said  of  feebleness  of  the  breath 
sounds.  Another  ditt'erence  is  the  comparative  absence  of  visceral 
displacement,  which  is  accounted  for  by  the  flexible  chest  of  the 
child  yielding  readily  to  fluid  accunuilaT^ion,  i)ressure  not  being 
expended  upon  the  adjacent  organs  to  the  same  extent  at  least  as 
in  the  adult. 

The  diagnosis  of  pleurisy  is  readily  made  in  most  instances. 
An  uncomplicated  and  well-characteri/ed  case  cannot  bo  confounded 
with  any  other  atVeetioii.  'J'liat  is,  when  distention  of  the  chest, 
absolute  diilness  on  percussion,  faintness  or  absence  of  vocal  fremitus, 
feebleness  or  absence  of  respiratory  murmur,  and  displacement  of 
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viscera  coincide  with  pain,  irregular  hreathin^,  and  fever.  If  the 
general  symptoms  be  too  much  rehed  upon  the  diagnosis  in  many 
cases  would  be  puzzling,  but  with  the  aid  of  the  physical  signs  a 
satisfactory  conclusion  can  be  promptly  reached.  Pneumonia, 
with  pleurisy  is  often  confounded,  but  differs  from  the  latter  in  the 
violence  of  its  initial  chill  and  the  character  of  the  pain,  which  in 
uncomplicated  pneumonia  is  moderate  and  dull.  The  cough  of 
pneumonia  is  deeper  and  the  sputum  viscid  and  rusty.  The  chest 
is  not  enlarged,  the  vocal  fremitus  is  often  intensified  in  the  dull 
region,  and  the  heart  and  liver  are  not  displaced.  The  dulness  on 
percussion  is  not  absolute  as  it  is  in  pleurisy,  and  the  resistance 
to  the  finger  in  the  latter  is  greater.  The  semitympanitic  resonance 
on  percussion  in  pleurisy  with  large  effusion  characteristically 
exists  above  the  level  of  the  fluid.  In  rare  cases  a  tympanitic 
sound  on  percussion  is  perceived  in  pneumonia,  but  it  is  then  most 
pronounced  over  the  consolidated  lung.  In  pneumonia  loud 
bronchial  respiration  is  heard  over  the  whole  of  the  consolidated 
portion  of  the  lung,  but  in  pleurisy  with  large  eft'usion,  excepting 
in  infancy  and  childhood,  a  tubular  quality  of  breathing  is  rarely 
heard  below  the  level  of  the  fluid.  There  may  be  bronchial  respira- 
tion  in  the  dull  area  when  a  slight  pleuritic  effusion  exists,  but  it 
will  not  be  accompanied  with  bronchophony  but  with  egophony, 
a  state  of  voice  rendered  bleating  by  the  interposition  of  a  layer  of 
fluid  between  the  costal  and  pulmonary  pleura. 

The  presence  of  pus  in  the  pleural  ca\ity  is  to  be  suspected  when 
the  temperature  rises  and  assmnes  a  persistent  remittent  form, 
the  patient  at  the  same  time  often  complaining  of  a  sense  of  chil- 
liness. An  auscultatory  sign  of  value  is  the  non-transmission  to 
the  ear  of  the  whispered  voice  through  the  fluid  (Bacilli)  sign 
("  pectoriloquie  aphonique").  The  only  positive  means  of  deter- 
mining the  character  of  the  fluid  is  by  exploratory  puncture. 

Hydrothorax  is  distinguished  from  pleurisy  by  the  absence  of 
fever  in  the  former  and  by  the  fact  that  simple  transudations  are 
usually  bilateral  and  are  frequently  associated  with  dropsy  in  other 
parts  of  the  body.  I  have  had  the  opportunity  of  obser\ing  three 
cases  of  unilateral  serous  transudation  into  the  pleural  cavity:  one 
the  result  of  circulatory  pressure  of  a  cancerous  growth  in  the 
mediastinum  and  two  from  the  pressure  of  enlarged  bronciiial 
glands  in  IIo<lgkin's  disease. 

Acute  primary  pleurisis-in  robust  subjects  usually  ends  in  recovery 
without  leaving  serious  after  effects.  But  secondary  pleurisies  are 
always  serious  according  to  the  gravity  of  the  infection  with  which 
they  are  associated.  In  the  treatment  of  the  earl\'  stag*',  pain  is 
much  relieved  by  strapping  tlie  afl'ected  side  of  the  chest  or  by  the 
local  application  of  a  cold  compress.  When  the  patient  dreads  the 
cold,  or  if  its  apj)lication  fails  to  keep  the  pain  in  check,  hot  flaxseed 
poultices,  frequently  changed  may  be  substituted.     An  occasional 
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hj'podermic  injection  of  morphin  gives  additional  comfort.  The 
patient  should  be  kept  absolutely  quiet  in  bed  on  restricted  diet, 
until  the  decline  of  the  fever.  Internal  medication  is  indicated  by 
special  symptoms.  Diaphoretics  are  sometimes  useful  for  modify- 
ing the  pyrexia  in  the  early  stage  of  the  disease.  After  the  decline 
of  the  fever,  the  effusion  having  apparently  reached  its  maximum, 
and  when  scanty  secretion  of  the  kidneys  is  still  an  existing  symptom, 
the  exhibition  of  diuretics  is  called  for  to  stimulate  absorption  of  the 
fluid.  The  bowels  should  also  be  kept  freely  evacuated,  adminis- 
tering, if  required,  saline  laxatives  occasionally  preceded  by  calomel 
followed  bj''  a  piu-gative.  The  operation  of  thoracentesis  should 
be  ])erformed  in  all  cases  in  which  the  pleural  cavity  is  largely  filled 
with  fluid,  and  in  others  with  excessive  dyspnea  or  when  signs  of 
absorption  fail  to  appear.  The  internal  and  external  use  of  iodin 
and  finally  of  muriated  tincture  of  iron  will  hasten  absorption  of 
fluid  and  inflammatory  thickening  of  the  pleurse. 

Pus  in  the  pleural  ca\'ity  should  be  promptly  removed  by  free 
incision  and  rib  resection  to  establish  free  drainage.  An  unexpanded 
liuig  and  consequent  retraction  of  one  side  of  the  chest  are  subject 
to  im})rovement  or  cure  by  pulmonary  gymnastics  and  systemitized 
exercise  of  the  bod^'  in  general. 
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RECURRENT    PNEUMOTHORAX:    REPORT    OF    A    CASE,    WITH 
REVIEW  OF  THE  LITERATURE. 

By  Clide  L.  Cummer,  M.D., 

CLEVELAND,    OHIO. 

]\Iedical  literature  is  replete  with  studies  of  pneumothorax,  and 
although  cases  of  presumed  spontaneous  j)neiunothorax  are  not 
specially  common,  the  subject  has  been  well  considered.  In  attempt- 
ing to  ascertain  the  frequency  of  recurrent  pneumothorax  we  found 
that  little  had  l)een  written  concerning  it.  In  Albutt's  Sy,s'fnii^ 
Finlay  says  that  "as  a  curiosity  attention  may  be  directed  to  recur- 
ring jHieumothorax:  these  cases  are  accompanied  by  few  symj)- 
toms,  nearly  always  recover,  and  may  therefore  be  due  to  rupture 
of  emphysematous  bulhT."  Neither  in  Osier's  Modern  Mcdicinf- 
nor  in  Nothnagel's  Kuryclopcdia  of  PraciicaJ  Medicine^  is  even 
mention  made  of  this  phase  of  the  subject  under  the  general  head 
of   "pneumothorax." 

In  ISSS  (Jabb''  reported  a  case  which  he  had  seen  in  one  attack 

•  All>iitt  and  Hnllrstoii,  l<tO<t,  V.  ruTi.  2  W:iltt>r  H.  Jaiiios,  iii,  868. 
'().  H().s(>iil)acli,  Pneumothorax,  p.  1)72. 

*  Recurrent  Puouniotliorux,  Hritish  Med.  .lour.,  18SS,  ii,  178. 
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of  pneumothorax.  The  patient,  a  female,  had  had  three  preceding 
attacks  and  had  been  under  the  care  of  Dr.  Byrom  Rramwell  and 
his  father.  Her  age  at  the  time  of  the  first  attack,  fourteen  years 
previous,  was  forty-two.  She  had  also  had  bronchitis  and  pleurisy 
of  the  right  side  in  addition  to  the  attacks  of  pneumothorax.  In 
this  case  the  pneumothorax  had  appearerl  on  the  same  side  each 
time.  In  the  first  attack  air  filled  the  entire  right  pleural  cavity, 
but  in  the  second  the  pneumothorax  was  localized  and  limited.  Dr. 
Bramwell  had  been  unable  to  find  any  evidence  of  tuberculosis,  but 
stated  that  the  family  history  was  bad.  One  sister  had  a  well- 
marked  phthisis  at  the  time  of  the  patient's  first  pneumothorax. 
Byrom  Bramwell  advanced  the  theory  that  the  first  attack  was  due 
to  the  pulling  upon  an  adhesion  at  the  right  apex  during  violent 
effort,  so  rupturing  the  lung.  As  the  air  was  absorbed  a  friction 
rub  appeared.  Three  of  the  attacks  were  on  the  same  side.  The 
location  of  one  is  not  stated. 

In  1892  Vitvitski^  saw  a  young  man,  tailor  by  occupation,  who 
complained  of  shortness  of  breath,  cough,  and  general  weakness. 
The  family  history  was  unimportant,  except  that  his  father  died 
at  the  age  of  forty  years  of  tuberculosis.  A  year  preceding  this 
illness  the  patient  had  noted  cough  and  pain  in  the  chest.  His 
l)ains  were  temporary  at  first,  but  his  health  soon  became  so  much 
impaired  that  he  had  to  give  up  his  occupation.  At  one  time  there 
appeared  very  suddenly  dyspnea,  with  considerable  pain  in  the 
left  chest.  This  shortness  of  breath,  however,  passed  in  a  few 
days.  Two  months  previous  to  his  admission  to  the  hospital  he 
i)egan  to  have  diarrhea  and  vomiting  after  taking  food.  Physical 
examination  showed  that  he  had  a  left-sided  pneumothorax  with 
cavity  formation  on  the  right  side,  well-marked  signs  of  general 
pulmonary  tuberculosis,  and  tuberculosis  of  the  kidney.  He  died 
eight  days  after  admission  to  the  hospital,  and  the  clinical  findings 
were  confirmed  by  the  autopsy.  Examination  of  the  left  chest 
showed  not  only  a  pneumothorax  but  a  scar  in  the  pleura,  the  size 
of  a  lentil  evidently  the  location  of  the  perforation  of  the  preceding 
pneumothorax. 

In  1S9S  Finny^  recounted  the  history  of  a  young  man  whom  he  had 
observed  in  two  difi'erent  attacks.  His  age  at  the  time  of  his  first 
admission  to  the  hospital  in  1S97  was  eighteen.  The  pneumothorax 
was  on  the  left  side.  He  was  discharged  from  the  hospital  about 
five  weeks  later.  During  the  absorption  of  air,  dry  pleurisy  ap- 
peared. Two  weeks  after  his  disciiarge  he  reai)i)eared  at  the  hos- 
pital, with  return  of  the  signs  and  symptoms  on  the  same  side. 
There  is  no  record  of  subsequent  observation.  It  is  of  interest  to 
note  that  no  family  history  of  tuberculosis  was  obtained. 

'  A  Case  of  Recurring  Unilateral  Pneumothorax,  Vrach,  St.  Peterfilnirg,  1894,  xv, 
900. 

<■  Dublin  .lour.  Med.  Sci.,  1898.  cv,  273. 
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Til  l!»()7  Salc^  reported  a  remarkable  case  wliieli  had  come  under 
liis  ol)scr\ati()ii.  The  patient,  a  young  Avoman.  aged  twenty-two 
years,  liad  liad  eleven  attacks  of  pneumothorax.  In  her  case  there 
was  no  history  of  familial  tuberculosis.  The  hrst  attack  was  pre- 
ceded by  a  period  of  coughing  and  spitting  of  blood.  There  had  b  een 
no  fluid  in  the  chest  at  any  time.  He  did  not  consider  that  a  tuber- 
culosis infection  was  the  causative  factor. 

In  190S  Hamilton^  reported  the  subsequent  course  of  4  cases  of 
pneumothorax  whose  histories  had  been  given  in  a  previous  article. 
One  of  these  cases  had  two  attacks  of  pneumothorax,  both  on  the 
right  side.  Ten  years  after  the  last  attack  the  patient  was  in  good 
health  and  had  had  no  recurrence  of  the  condition.  There  was 
nothing  in  this  case  which  Hamilton  considered  indicative  of  a 
tubercle  infection.    He  was  under  observation  eleven  years. 

The  following  case  came  under  my  observation:  J.  H.,  un- 
married male,  aged  twenty-three  years.  To  my  personal  knowl- 
edge he  had  been  in  excellent  health  since  childhood.  In  the  family 
history  the  onl}'  significant  point  was  the  fact  that  his  only  brother 
had  suffered  at  one  time,  some  years  previously,  from  a  tuberculous 
elbow.  This  had  healed  after  immobilization.  His  father  and  only 
sister  were  in  good  health.  His  mother  died  of  cardiac  disease.  He 
walked  to  my  residence  on  February  13,  1912,  complaining  of 
severe  pain  in  the  right  side.  It  appeared  suddenly  the  same  day 
while  taking  his  morning  bath.  He  had  been  in  the  enjojTnent  of 
his  usual  good  health.  Temperature  98°  F.,  pulse  SO,  respiration  20. 
There  was  no  evident  dyspnea.  Physical  examination  at  once 
showed  that  the  left  side  of  the  chest  was  distinctly  more  volumin- 
ous than  the  right.  The  supraclavicular  space  and  the  intercostal 
spaces  on  this  side  were  filled  out  and  the  intercostal  depressions 
were  not  visible.  Respiratory  movement  was  slight  on  both  sides. 
On  the  affected  side,  tactile  fremitus  was  absent,  while  the  breath 
sounds  were  distant,  high-pitched,  of  metallic  quality,  with  ins])ira- 
tion  and  expiration  of  about  equal  duration  and  intensity.  The 
heart  was  pushed  over  to  the  right,  the  right  border  of  dulness 
being  5  cm.  to  the  right  of  the  midsternal  line  and  the  left  border 
being  8  cm.  to  the  left  of  the  same  line  in  the  fifth  interspace.  The 
point  of  maximum  cardiac  impulse  was  in  the  sixth  interspace,  4 
cm.  to  the  left  of  the  midsternal  line. 

Aside  from  the  pain  in  the  chest  the  patient  felt  perfectly  well 
and  wanted  to  be  out.  He  did  not  seem  to  be  ill.  He  was  sent 
home  and  kept  at  rest,  but  would  not  remain  in  bed.  February 
15  his  general  condition  remained  excellent.  The  white  blood  cells 
were  12,000  per  c.mm.  Examination  of  the  chest  showed  that  the 
left  sitle  was  full  and  inunobile.  The  lower  border  of  the  resonance 
was  in  the  ninth  interspace  in  the  axillary  line  and  in  the  eleventh 

'  Lancet.  1907,  ii,  1572. 

"  Spontaneous  Pneumothorax,  Montreal  Med.  Jour.,  190S,  xxxvii,  492. 
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interspace  in  the  scapular  line.  I  was  unable  to  demonstrate  the 
coin  sound. 

On  February  18  the  patient  developed  a  complicating  follicular 
tonsillitis,  in  consequence  of  which  the  temperature  rose  to  101.4°. 
The  chest  showed  decided  change.  Pulmonary  resonance  M'as 
demonstrated  at  the  usual  points.  The  heart  had  resumed  practic- 
ally its  normal  position.  The  breath  sounds  were  fairly  well  heard 
over  the  entire  left  chest  except  at  the  base  posteriorly.  A  distinct 
friction  rub  was  heard  in  the  lower  portion  of  the  axilla  and  below 
the  heart  when  the  patient  was  in  the  reclining  posture.  On 
February  21  (eight  days  after  onset)  the  physical  signs  had  largely 
disappeared.  The  friction  rub  in  the  axilla  was  less  and  the  breath 
sounds  were  not  so  distinct.  The  patient  resumed  his  usual  duties 
as  a  surveyor  in  about  three  weeks  after  the  onset  of  the  pneumo- 
thorax. Frequent  examinations  failed  to  show  any  deviation  from 
normal. 

July  13,  1913,  the  patient  consulted  me  again,  complaining  as 
before  of  pain  in  the  chest.  This  had  come  on  suddenly.  The  left 
chest  looked  much  fuller  than  the  right,  but  it  moved  well  on  respir- 
ation, and  this  time  the  heart  was  not  displaced.  Over  the  entire 
left  chest  the  percussion  note  was  slightly  tympanitic  except  at 
the  left  base  posteriorly,  where  it  was  dull.  Over  the  entire  left 
chest  the  breath  sounds  were  very  distant,  except  over  the  base 
posteriorly,  where  they  were  absent.  Tacticle  fremitus  was  les- 
sened throughout;  over  the  base  it  was  absent.  No  adventitious 
sounds  were  heard. 

July  19  the  patient  reported  that  the  pain  was  less.  The  physical 
findings,  however,  were  about  the  same. 

July  24,  Drs.  W.  C.  Hill  and  G.  F.  Thomas  made  stereoscopic 
Roentgen-ray  plates.  They  showed  a  pneumothorax  on  the  left 
sifle  with  what  was  evidently  a  band  of  adhesions  running  between  the 
right  pleura  and  the  pericardium.  Shadows  seen  in  the  right  chest 
were  considered  by  Drs.  Hill  and  Thomas  to  be  caused  by  foci  of 
healed  tuberculosis.  The  patient  was  then  reexamined  very  care- 
fully. On  percussion  the  note  over  the  apex  of  the  right  lung 
proved  to  be  slightly  shorter  in  duration  and  higher  in  pitch  than 
normal.  An  expansion  of  1.5  cm.  was  present  at  the  apex.  The 
breath  sounds  were  normal  except  for  slightl}'  high  pitch.  Vocal 
and  tacticle  fremitus  were  normal  throughout  the  right  lung.  No 
rales  were  heard  anywhere. 

August  7,  the  twenty-fifth  day  after  onset,  the  patient  reported 
that  he  suffered  practically  no  pain.  Physical  examination  showed 
that  the  signs  of  pneumothorax  had  practically  cleared  up.  Res- 
onance was  the  sann>  on  both  sides  and  breath  sounds  were  trans- 
mitted as  well  on  one  side  as  the  other,  with  the  exception  that  over 
the  right  ai)ex  posteriorly,  resonance  was  somewhat  deadened.  On 
expansion  the  right  apex  did  not  move  as  freely  as  the  left.  Sir.ce 
this  time  the  patient  has  been  examined  frequently. 
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July  23,  1914,  no  deviation  from  normal  could  be  detected  any- 
where. His  weight  is  and  has  been  for  some  months  at  his  normal 
maximum.  He  feels  perfectly  well,  looks  well,  and  is  engaged  daily 
in  his  occupation. 

August  18,  1914,  Drs.  Hill  and  Thomas  again  made  a  Roentgen- 
ray  picture,  which  showed  normal  relations  between  pleura  and 
lungs.  The  amount  of  presumed  tuberculous  involvement  was 
the  same  as  in  the  previous  finding. 

In  discussing  this  history  my  own  conclusion  is  that  a  dormant 
tubercle  infection  explains  the  etiology.  In  favor  of  this  view  we 
have  Roentgen-ray  plates  demonstrating  the  existence  of  appar- 
ently healed  foci  and  the  presence  of  slight  though  definite  physical 
signs  at  one  apex,  together  with  a  transitory,  dry  pleurisy.  The  band 
of  adhesion  running  between  the  right  pleura  and  the  pericardium, 
as  reported  by  the  roentgenologist,  is  extremely  interesting  in  con- 
nection Avith  the  theory  adA'anced  by  Byrom  Bramwell  in  one 
case  (Gabb).^  One  is  forced  to  admit  that  the  continued  good 
health  of  the  patient  weighs  heavily  against  this  theory.  It  is  quite 
possible,  however,  that  the  pneumothorax  has  served  in  this  case, 
and  perhaps  in  all  the  other  reported  cases  but  one,  as  a  thera- 
peutic measure,  and  that  its  occurrence  has  tended  to  retard  the 
flaring  up  of  a  slight  tuberculous  focus. 

In  analyzing  the  reports,  which  comprise  all  that  I  have  been 
able  to  discover  in  the  literature,  we  see  that  the  accompanying 
history  gives  a  total  of  six  cases.  Of  this  number  four  had  only  two 
attacks  (Vitvitski,^";  Finny,^^  Hamilton^-),  but  of  the  three  one 
was  observed  but  a  short  time  and  one  died.  One  case  (Gabb)'^^ 
had  four  attacks  and  one  had  eleven.  In  some  instances  only  a 
few  months  elapsed  between  the  disappearance  of  air  in  the  pleural 
sac  and  its  reappearance,  while  occasionally  one  or  two  years  inter- 
vened. 

It  is  of  interest  to  note  that  in  one  case  the  time  elapsing  between 
the  first  attack  and  the  fourth  was  fourteen  years,  and  that  b'ale's" 
case  had  all  of  her  eleven  attacks  in  six  years. 

We  can  find  no  positive  evidence  that  more  than  one  side  was 
affected  in  any  instance.  It  is  stated  by  Gabb^^  that  the  right 
side  was  the  seat  of  the  trouble  three  times.  The  location  of  one 
seizure  is  not  noted.  Finny, "^  ^'itvitski,'^  and  Hamilton^^  specify 
that  the  trouble  made  its  second  appearance  on  the  same  side. 
Sale^**  states  that  three  attacks  were  on  the  right  side,  but  fails  to 
note  the  location  of  eight.  The  fact  must  have  S(une  significance 
in  considering  the  ])ath()logy,  and  docs  not  bear  out  the  theory 
advanced    by    certain    writers   that   so-call(>d    idiopathic   i)neinno- 
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thorax  is  due  to  the  rupture  of  emphysematous  vesicles.  If  this 
were  true  the  condition  would  be  expected  to  affect  the  two  sides 
impartially. 

One  case  only,  the  one  which  terminated  fatally,  presented 
undeniable  signs  of  infection  with  tubercle.  Another  had  a  family 
history  of  tuberculosis,  and  had  had  bronchitis  and  pleurisy  in  the 
inter\-al  between  two  manifestations  of  pneumothorax.  A  third 
case  gave  a  history  of  cough  and  bloody  expectoration  preceding 
her  first  pneumothorax.  One  case  showed  Roentgen-ray  findings 
pointing  to  tubercle  infection.  In  the  remaining  two  cases  there 
was  no  apparent  valid  reason  for  suspecting  the  presence  of  a  latent 
tuberculosis. 

Conclusions  regarding  the  etiology  of  recurrent  pneumothorax 
would  be  out  of  place  with  so  little  data  at  hand.  It  is  reasonable 
to  suppose  that  it  is  the  same  as  in  cases  of  "spontaneous"  pneumo- 
thorax. The  etiology  of  this  condition  has  been  quite  thoroughly 
discussed,  West-*^  making  the  point  that  tuberculosis  is  always 
the  causative  factor.  This  series  of  cases,  with  four  showing  definite 
or  suggestive  signs  of  tubercle  infection,  is  not  without  interest. 


A  CLASSIFICATION   AND   ANALYSIS   OF   CLINICAL   TYPES   OF 
SPLENOMEGALY  ACCOMPANIED  BY  ANEMIA. ^ 

By  E.  B.  Krumbhaar,  M.D., 

OF    PHILADELPHIA. 

(From  the  John  Herr  Musser  Department  of  Research  Medicine,  University  of 
Pennsylvania,  Philadelphia,  Pa.) 

Chronic  splenomegalv,  usually  associated  with  anemia,  is  not 
an  uncommon  condition  both  in  adults  and  children.  The  forms 
without  leukocytosis,  more  or  less  related  to  "splenic  anemia," 
it  is  my  intention  to  consider  here,  omitting  the  types  of  enlarged 
spleen  in  which  other  features  render  differentiation  easy  (such  as 
leukemia,  pseudoleukemia,  polycythemia,  and  those  secondary 
to  obstruction  or  infection,  as  in  heart  disease,  typhoid,  kala-azar, 
syphilis,  and  so  forth). 

Splenic  Anemia.  The  connection  between  chronic  enlargement 
of  the  spleen  and  marked  anemia  without  leukocytosis,  as  denoted 
in  the  term  "splenic  anemia,"  was  first  established  forty-eight  years 
ago  by  Gretzel,^  in  Griesinger's  clinic,  in  Berlin.     He  described  the 

20  Samuel  West,  Pneumothorax,  Lancet,  IH97,  i,  1264. 

'  Being  part  of  an  address  read  before  the  .Joint  Meeting  of  the  Pediatric  Societies, 
New  York  Academy  of  Medicine,  November  .5,  1914. 

-  Ein  Fall  von  .\nemia  Splenica  bei  Einem  Kind,  Berl.  klin.  Woch.,  ISGG,  ii,  212. 
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case  of  a  child,  ten  months  old,  suft'eriiiii;  from  dysentery  and  severe 
anemia,  with  considerable  enlargement  of  the  spleen  and  lesser 
enlargement  of  the  liver  and  lymph  nodes.  Examination  of  the 
blood  showed  that  the  proportion  of  white  to  red  cells  was  not 
increased — that  is,  that  it  was  not  leukemia.  Five  years  later 
H.  C.  Wood^  described  a  "splenic  variety"  of  pseudoleukemia, 
with  a  report  of  a  case  with  a  greatly  enlarged  spleen,  severe  anemia, 
and  without  leukocytosis.  It  must  be  remembered  that  at  this  time 
not  only  was  pathological  anatomy  in  its  infancy,  but  also  no 
exact  methods  existed  for  examining  the  condition  of  the  blood. 
A  term,  therefore,  like  "splenic  anemia,"  which  a  half  century  ago 
was  a  distinct  advance  in  differentiating  a  new  type  of  disease, 
but  which  now  is  known  to  include  several  distinct  types,  should 
now  either  be  properly  restricted  or  discarded  entirely.  By  re- 
striction I  mean  limitation  of  the  term  to  the  earlier  or  precirrhotic 
stages  of  Banti's  disease,  with  which  it  is  apparently  identical. 
The  fact  that  in  most  cases  the  etiology  or  pathogenesis  of  this 
group  of  diseases  is  not  yet  clearly  understood  is  no  more  an  argu- 
ment for  continuing  to  group  them  under  such  loose  terms  as 
"splenic  anemia"  or  "splenomegaly  with  anemia"  than  it  would 
have  been  to  group  typhoid  with  typhus  fever  until  the  discovery 
of  the  Bacillus  typhosus.  Though  much  still  remains  to  be  learned 
in  regard  to  them,  and  though  probably  even  their  present  eponymic 
or  cumbersome  names  are  only  temporary,  nevertheless  it  has 
already  become  more  profitable  to  deal  with  them  as  independent 
affections.  The  inconvenience  resulting  from  the  present  use  of  the 
term  "splenic  anemia"  is  quickly  demonstrated  to  anyone  making 
a  critical  survey  of  the  literature.  Statistical  summaries,  including 
valuable  detailed  information,  are  thus  frequently  rendered  useless 
when,  on  analysis,  thej^  are  found  to  include  several  independent 
types. 

Recently  evidence  has  been  put  forth  to  show  that  these  con- 
ditions are  perhaps  related  to  other  commoner  diseases,  such  as 
pernicious  anemia,  various  hemolytic  anemias  (Dibothriocephalus 
latus  and  uncinariasis),  thrombosis  of  the  portal  vein  or  artery, 
and  some  splenic  types  of  cirrhosis  of  the  liver.  It  will  be  beyond 
my  scope  to  more  than  indicate  such  relations.  The  better  differ- 
entiated of  these  offsprings  of  splenic  anemia  are  Banti's  disease, 
Gaucher's  disease  (or  large-celled  splenomegaly),  v.  Jaksch's 
pseudoleukemia  infantum,  the  Hayem-Widal  or  acquired  form  of 
hemolytic  jaundice  with  splenomegaly ,  and  the  Ciiauffard-M  inkowski 
or  congenital  or  hereditary  form  of  the  same.  I  have  indicated  some 
of  the  differential  points  of  these  diseases  in  the  following  table: 

'On  the  Relation  of  Leukocytheniia  and  P.seudoleukeniia.  Amer.  Jour.  Mkd. 
Sci.,   1N71.  Ixii.  .S7.3. 
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Gaucher's  Disease.  Gaucher's  disease,  or  large-celled  spleno- 
megaly, was  probably  the  first  variety  to  be  differentiated  on 
account  of  its  peculiar  anatomical  picture.  Although  in  reality 
possessing  little  in  common  with  the  other  forms  of  splenic 
anemia,  I  will  consider  it  in  some  detail  on  account  of  the 
similarity  of  the  clinical  picture  and  from  the  fact  that  it  is 
still  included  by  many  writers  under  this  heading.  First  de- 
scribed by  Gaucher,^  in  1882,  as  a  primitive  epithelioma  it 
was  later  shown  not  to  possess  the  characters  of  malignancy. 
Bovaird^  called  it  a  simple  hyperplasia  and  Brill  and  Mandlebaum'' 
showed  that  it  arose  simultaneously  from  the  endothelium  of  the 
spleen,  lymph  nodes,  and  bone-marrow.  The  characteristic  large 
vesicular  cells,  with  small  eccentric  nuclei,  blocking  the  sinuses  of 
the  spleen  and  lymph  nodes  or  crowded  in  the  capsules  of  the  liver 
lobules  should  make  the  diagnosis  easy  at  autopsy.  Careful  analysis 
by  the  last-named  authors,  however,  with  rejection  of  falsely  diag- 
nosed cases,  has  reduced  the  number  of  reported  cases  to  fourteen. 
Since  that  time  five  apparently  true  cases  have  been  reported  by  Knox 
and  WahP  and  Hermann.^  Brill  and  Mandlebaum's  excellent  sum- 
mary reveals  the  following  clinical  picture :  The  disease  begins  insid- 
iously in  infancy  or  childhood  (usually  before  the  thirteenth  year) 
and  pursues  a  chronic  course  (average  of  twenty  years) .  As  in  some 
of  the  other  varieties  a  history  of  similar  trouble  in  the  family  is 
frequently  elicited.  No  great  disturbance  in  the  health  of  the 
individual  occurs  until  the  disease  has  persisted  for  some  time, 
when  distinct  anemia  appears  and,  as  in  Banti's  disease,  a  definite 
tendency  to  submucous  or  subcuticular  hemorrhages.  These, 
however,  are  never  fatal,  and  death  usually  occurs  from  an  inter- 
current affection.  The  most  prominent  symptom  is  the  progressive 
enlargement  of  the  spleen,  which  may  reach  greater  proportions 
than  in  any  other  disease,  eventually  filling  most  of  the  abdomen. 
The  abdominal  discomfort  produced  by  the  enlarged  spleen  may 
be  the  first  indication  of  the  disease.  As  in  Banti's  disease  the 
blood  changes  are  not  very  characteristic.  The  anemia  of  chlorotic 
type  is  never  very  severe  (average  red  blood  corpuscles  count  of 
advanced  cases  being  3,700,000).  A  definite  leukopenia  is  usually 
found,  though  the  differential  count  remains  unchanged.  No 
enlargement  of  the  superficial  lymph  nodes  can  be  found,  and 
jaundice  and  ascites  are  rarely  present.  Liver  enlargement,  succeed- 
ing that  of  the  spleen,  may  eventually  reach  considerable  proportions. 

*  De  I'Epithelioina  Priinitif  de  la  Rate,  Th^so  do  Paris,  1SS2. 

6  Primary  SplciionioKaly,  lOudothelial  Hyperplasia  of  the  Spleen,  .\mei{.  Jouk. 
Med.  Sci.,  1900,  cxx,  377. 

"Large-cell  Sploiioincgaly  (Gaucher's  Disease),  Amkr.  Jottr.  Mkd.  Sci.,  lOl."?, 
cxlvi,  .S0.3. 

'  A  Cjusc  of  Primary  Splenomegaly  of  the  CJaucher  Type,  Med.  Rcc.,  191 1,  Ixxxvi, 

r.on. 

>*  A  Ciisc  of  (iauchcr's  Disejvse,  Med.  Rec,  1914,  Ixxxvi,  000. 
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A  brownish  discoloration  of  the  skin  has  been  noticed  with  a 
"peculiar  yellowish  wedge-shaped  thickening  of  the  conjunctiva', 
commonly  seen  on  both  sides  of  the  corneae."  In  spite  of  the  rather 
negative  character  of  the  symptoms  the  disease  has  been  recognized 
three  times  during  life,  with  confirmation  of  the  diagnosis  by 
histological  examination.^ 

Its  etiology  is  still  in  doubt.  Malignancy  having  been  discarded, 
\arious  theories  of  endogenous  toxins,  splenic  enzymes,  or  of  in- 
fection have  been  offered,  but  supported  by  very  little  evidence. 

In  regard  to  the  bearing  of  experimental  spleen  work  on  this 
disease,  but  few  facts  exist  to  help  us.  Splenectomy  has  been  tried 
in  nine  cases,  with  three  deaths.  This  probably  represents  too 
liigh  a  mortality,  but,  on  the  other  hand,  a  cure  could  hardly  be 
expected,  as  the  disease  is  known  to  exist  independently  in  bone 
marrow  and  lymph  nodes.  The  resistance  of  the  red  cells  and 
innuber  of  skeined  cells  (as  evidence  of  blood  regeneration),  as  far 
as  I  can  find,  has  not  been  studied,  but  in  view  of  the  absence  of 
signs  of  increased  hemolysis,  one  w^ould  not  expect  to  find  any 
noteworthy  changes  in  such  examinations.  The  red  bone  marrow, 
usually  found  at  autopsy,  on  the  other  hand,  would  point  to  efforts 
at  regeneration.  As  the  splenic  tissue  is  largely  replaced  by  the 
peculiar  Gaucher  type  of  cell,  it  may  be  that  this  stimulated  marrow 
is  equivalent  to  that  found  experimentally  after  splenectomy. 

Summing  up:  this  disease,  in  spite  of  being  freciuently  included 
among  other  forms  of  splenic  anemia,  has  but  little  in  common 
with  them  clinically,  beyond  the  chronically  enlarged  spleen  and 
anemia.  Pathological  examination  should  always  admit  its  proper 
diagnosis  to  be  made. 

In  the  past  few  months,  under  the  title  of  "an  unknown  disease 
picture,"  Niemann"'  has  described  a  form  much  resembling  Gaucher's 
disease,  but  running  an  acute  course,  with  fatal  termination  after 
fifteen  months.  The  finding  of  similar  large  endothelial-like  cells 
at  autopsy  make  it  probable  that  an  acute  form  of  this  disease  must 
also  be  recognized. 

Banti's  Disease.  For  the  more  common  condition  of  Banti's 
disease,  or  splenomegaly  with  hepatic  cirrhosis,  a  brief  summary  will 
suffice  to  recall  its  general  symptomatology.  First  described  by 
(iuido  Banti"  in  1894  the  clinical  picture  presented  at  that  time 
still  holds.  Usually  occurring  in  young  otherwise  healthy  adults, 
and  running  a  chronic  course,  its  symptomatology  may  be  divided 
into  three  periods:  in  the  first  or  pre-ascitic  period,  usually  lasting 

'  While  this  paper  was  in  press,  Bernstein  has  reported  (.Jour.  Am.  Med.  Assoc., 
1015,  Ixiv,  1907)  a  fourth  case  diagnosed  by  clinical  symptoms,  and  confirmed  before 
operation  by  splenic  puncture. 

■"  Eiii  unbekanntes  Krankheitsbild,  .Jahrb.  f.  Kindcrheilk.,  1914,  Ixxi.x,  1. 

*'  La  Splenomegalia  con  Cirrosi  Epatica,  Lo  Spcrimentale,  1894,  Sez.  Biol.,  xlviii, 
107. 
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several  years,  a  gradually  increasing  weakness  and  pallor  are  noticed 
with  digestive  disturbances  and  abdominal  pain,  which  may  first 
call  attention  to  the  enlarged,  smooth,  hard  spleen.  A  tendency 
to  hemorrhages  with  a  moderate  anemia  of  chlorotic  tj^ie  is  usually 
present,  but  may  be  postponed  until  the  later  stages.  There  is 
nothing  specially  characteristic  in  the  anemia,  the  increase  of 
urobilin  being  the  only  sign  of  increased  blood  destruction.  The 
resistance  of  the  red  cells  is  unchanged;  signs  of  a  regenerating 
bone  marrow  (nucleated  and  reticulated  red  cells)  are  slight  or 
absent.  After  splenectomy,  however,  such  changes  may  be  noted.  In 
such  a  case  that  I  have  recently  had  occasion  to  examine  the  red 
cells  showed  the  most  marked  increase  in  resistance  that  I  have  seen 
clinically  (complete  hemolysis  did  not  occur  even  at  0.25  per  cent. 
NaCl).  Though  no  nucleated  reds  were  present  in  the  circulation, 
reticulated  forms  were  more  numerous  than  before  splenectomy. 
A  slight  leukopenia  is  characteristic.  The  second,  or  intermediate, 
stage  lasts  but  a  few  months,  is  characterized  by  scanty,  high- 
colored  urine,  containing  an  excess  of  urobilin;  and  by  attacks  of  dys- 
pepsia and  diarrhea,  with  slight  increase  in  the  size  of  the  liver. 
The  third  stage  is  ushered  in  by  the  symptoms  of  cirrhosis,  a 
recurrent,  painless  ascites,  occasionally  slight  jaundice,  shrunken 
liver,  and  increasing  anemia  and  emaciation.  After  a  few  years 
an  intercurrent  infection  or  fatal  hemorrhage  terminates  the  scene. 
The  first  two  of  these  periods  are  identical  with  the  "  splenic  anemia" 
of  adults.  It  is  hardly  necessary  to  say  that  such  a  picture  is  subject 
to  variation,  and  that  in  some  cases  these  three  periods  cannot  be 
distinguished. 

In  spite  of  the  great  amount  of  work  done  on  Banti's  disease  in 
the  past  twenty  years  its  pathogenesis  is  still  undetermined.  Except 
for  a  recent  statement  by  Gibson'-  that  he  had  found  streptothrix 
in  certain  cases  of  enlarged  spleen  resembling  Banti's  disease,  its 
etiology  is  still  unknown.  Yates,  Bunting,  and  Kristjanson^^ 
have  found  diphtheroid  organisms  in  several  cases  of  Banti's  disease, 
and  consider  the  condition  closely  related  to  that  of  Hodgkin's  dis- 
ease. An  apparently  identical  syndrome  can  be  brought  about  by 
thrombosis  of  the  portal  or  splenic  vein  (Edens,^^  Goldmann^*),  and 
similar  clinical  pictureshave  followed variousinfections,  local  trauma, 
etc.  IIollins"'has  recently  produceda  similar  conditionin  rabbits  with 
injections  of  Bacillus  coli.    Banti,  who  first  considered  the  enlarge- 

'^  On  Certain  Causes  of  Splenomegaly  and  Banti's  Disease,  Proc.  Roy.  Soc, 
1914,  vii,  Med.  Sect.,  7. 

"  The  Ktiology  of  Splenic  Anemia  or  Banti's  Disease,  .lour.  Anicr.  Med.  Assoe., 
1914.  Ixiii.  2225. 

'M'cImt  Milzvcticntlironihosc,  Pfor(aderthron>lK)so  und  M;in(isclic  Kranklieit., 
Mitth.  a.  d.  CretizK.  d.  Med.  ii.  Cliir.,   1907,  xvii,  59. 

'*  Zur  Kasuistik  der  Milzvenen  u.  Pfortadcrthrondiose,  Dent.  nied.  Wocli..  VM'i, 
xxxix,  1542. 

"Primary  Splenomegaly  or  Splenic  .Vnemia,  Practitioner,  191.'),  xeiv,  426. 
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merit  of  the  spleen  to  be  primary,  later  stated  that  the  infectious 
agent  was  brought  by  the  artery  either  as  a  direct  toxin  or  as  a 
substance  which,  from  the  pathological  splenic  metabolism,  was 
changed  into  a  splenotoxin.  The  theory  has  never  been  confirmed 
by  facts.  The  unquestioned  improvement,  however,  that  results 
in  many  cases  after  splenectomy,  proves  that  the  altered  spleen 
is  at  least  an  important  pathogenetic  factor.  This  is  still  further 
emphasized  by  Umber's''  interesting  observation:  during  splen- 
ectomy for  Banti's  disease  in  a  boy,  aged  fifteen  years,  a  small  piece 
of  the  enlarged  liver  was  excised  for  histological  examination  and  a 
distinct  peripheral  infiltration  found.  After  the  operation  the 
liver  quickly  returned  to  normal  size,  a  strong  indication  of  the 
splenogenous  origin  of  the  hepatitis  which,  if  undisturbed,  would 
have  progressed  to  the  usual  cirrhosis.  In  metabolic  experiments 
on  this  patient,  Umber  found  a  nitrogen  deficit  that  was  changed 
to  a  nitrogen  balance  by  splenectomy.  This,  however,  has  not  been 
confirmed  by  later  authorities. 

In  the  pathology  of  the  disease  there  is  nothing  specially  dis- 
tinctive. The  enlarged  spleen  usually  shows  an  increased  amount 
of  fibrous  tissue  in  the  capsule  and  reticulum  known  as  "fibro- 
adenie"  (that  is,  increased  fibrous  tissue,  but  retaining  an  adenoid 
appearance),  and  involving  both  pulp  and  follicles.  The  Malpighian 
follicles,  especially  in  the  later  stages,  are  small  and  scarce;  in  the 
earlier  stages  they  may  be  hyperplastic  and  the  "fibro-adenie" 
be  absent.  Macrophages,  increased  amount  of  pigment,  and  other 
evidences  of  increased  blood  destruction  are  usually  found.  The 
changes  in  the  liver  are  those  of  an  ordinary  periportal  cirrhosis. 

In  summarizing,  one  might  say  that  although  the  etiology  of 
Banti's  disease  is  unknown,  and  may  well  be  from  several  sources, 
evidence  points  to  the  close  causative  relationship  of  the  spleen. 
One  would  not  expect  the  removal  of  the  largely  fibrotic  organ  of 
the  later  stages  to  be  attended  with  marked  somatic  changes,  and  it 
is  precisely  in  the  earlier  stages  of  the  disease  in  which  splenectomy 
has  proved  most  beneficial. 

Von  Jaksch's  Disease.  The  anemia  infantum  pseudoleukemica 
of  von  Jaksch  is  in  all  probability  not  an  independent  con- 
dition, but  represents  an  aty{)ical  response  of  the  infantile  hemo- 
poietic system  to  one  of  the  primary  diseases  of  the  blood 
(leukemia,  pernicious  anemia,  the  secondary  anemia  of  rickets, 
sjTphilis,  or  the  formerly  unrecognized  types  of  hemolytic  jaun- 
dice). A  high-grade  anemia,  with  blood  picture  somewhat 
resembling  pernicious  anemia,  ai)pears  in  infants  of  one  or 
two  years.  The  smooth,  hard  spleen  is  conspicuously  large, 
while  the  liver,  in  contrast  to  the  liver  of  leukemia  in  childhood,  is 
slightly  enlarged.     Benjamin  has  lately  foimd  rickets  present  in 

"  Zur  Pathologie  der  Bantischen  Milz  Krankheit,  Munch,  med.  Woch.,  1912, 
lis,  1473. 
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all  of  a  series  of  such  cases  examined  by  him,  and  suggests  the  name 
"Rachitische  INIegalosplenie."  That  von  Jaksch's  disease  is  being 
less  and  less  regarded  as  a  separate  disease  is  shown  by  its  gradual 
disappearance  from  the  text-books. 

Hemolytic  Jaundice.  The  acquired  and  congenital  or  familial 
types  of  hemolytic  jaundice  with  splenomegaly  (Hayem-Widal  and 
Chauft'ard-lMinkowski)  are  frequently  grouped  by  English  and  Amer- 
ican authors  under  such  titles  as  hemolytic  jaundice  (Thayer)/** 
chronic  family  jaundice  (Tileston).^''  As  the  two  forms  possess  several 
rather  important  and  characteristic  differences,  however,  I  have 
deemed  it  advisable  to  follow  the  continental  custom  and  consider 
them  as  independent  conditions.  Search  for  their  true  etiology  and 
pathogenesis  is  more  apt  to  be  stimulated  under  such  an  arrange- 
ment than  if  they  are  grouped  together.  Furthermore,  Widal, 
Abrami  and  Brule,^  experimenting  with  toluylendiamin,  have 
offered  evidence  that  the  two  types  are  of  different  origin. 

They  have  been  so  recently  differentiated  that  they  can  be 
best  considered  together  in  their  historical  development.  Although 
Murchison,^^  Wilson,^^  and  others  had  previously  described  cases 
of  chronic  jaundice  occurring  in  several  members  of  a  family  (in 
IMurchison's  case  splenomegaly  is  not  mentioned),  a  more  complete 
description  by  Hayem,-^  in  1898,  was  the  first  to  establish  an 
independent  clinical  condition.  The  clinical  picture  of  the  five  cases 
analyzed  by  him  was  as  follows :  All  five  exhibited  a  chronic  jaundice, 
with  the  presence  of  bile  pigment  in  the  blood  serum,  but  not  in  the 
urine  {i.  c,  acholuric  icterus).  The  other  signs  of  obstructive 
jaundice,  such  as  itching,  bradycardia,  and  clay-colored  stools, 
were  also  lacking.  A  distinct  anemia,  the  red-cell  count  varying 
from  1,000,000  to  3,000,000,  was  present  in  all.  Very  large,  hard 
spleens  were  found  in  each  case  and  slight  enlargement  of  the  liver 
was  also  noted.  Exacerbations  were  frequent,  in  which  the  jaundice 
deepened  and  bile  appeared  in  the  urine.  The  importance  of  these 
exacerbations  was  emphasized  by  Widal,  who  termed  them  "crises 
of  deglobidization,"  and  considered  them  highly  characteristic 
of  the  acquired  form.  In  severe  cases  the  blood  count  may  drop 
below  1,000,000,  and  hemoglobin  a])pear  in  tlie  urine.  In  all  five 
of  Haycm's  cases  the  family  history  was  negative,  and  in  three  the 
jaundice  was  stated  to  have  appeared  first  in  adult  life. 

"Hemolytic  Jiiundicc,  Illinois  Med.  Jour.,  1911,  xix,  174. 

"  Chronic  Family  .Jaundice,  Ameh.  .Jour.  Med.  Sci.,  1910.  cxxxix,  S47. 

»"  Plumlit^  d'OriKine  des  Ict^res  Hcmolytiques,  liull.  et  Mi'-m.  Soc.  Meil.  des 
Hop.  do  P.nris,  1907,  xxiv,  1.3.'")4. 

"  Csusc  of  Hereditary  Jaundice  and  Gout,  "IDiseases  of  Liver,"  ISS.^.  p.  481 
(3d  od.). 

"Some  Cases  ShowiiiR  Hereditary  Enlargement  of  the  Spleen,  Trans.  Clin.  Soc, 
London,  1S90,  xxiii,  102;    ibid.,  1S9.3,  xxvi,  10.3. 

"  Sur  un  Vari6t6  Partii  iilit^re  d'lctt'^re  ('hroni(|ur,  Ict^re  Infectieux  Chronique 
!^plenome(jalifiuc,  Pres.sc  Med.,  1.S9N,  i,  121;  Novnolle  Contrihution  ^  I'F^tude  de 
^Ict^re  Infectieux  Chronique  Splenoniegalique,  Bull,  et  M6ni.  Soc.  M6d.  des  H6p. 
dc   Paris,    190S,    xxv,    122. 
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Two  years  later  Minkowski^'*  described  a  similar  disease  occurring 
in  eight  members  of  one  family  in  three  generations.  This  has 
subsociuently  proved  to  be  commoner  than  the  acquired  form.  In 
addition  to  the  symptoms  of  Hayem's  cases  an  increased  amount 
of  urobilin  was  noted  in  the  urine.  Autopsy  revealed  no  cirrhosis  of 
the  li\'er  or  obstruction  of  the  bile  passages.  The  spleen  showed  a 
diffuse  hyperplasia  and  hyperemia.  Pigment  deposits  were  numer- 
ous in  the  kidneys  and  centres  of  the  liver  lobules. 

The  next  important  contribution  to  the  clinical  picture  of  these 
diseases  was  made  by  Chauffard,'-'  who  showed  in  the  congenital 
type  that  the  resistance  of  the  red-blood  cells  to  hypotonic  salt 
solution  was  much  diminished.  This  simple  test,  suggested  in 
1903  by  ]{ibierre,'-'^  has  proved  so  useful  in  our  experimental  work 
that  I  take  the  liberty  of  describing  it  briefly: 

A  series  of  twelve  or  more  tubes  containing  1  c.c.  of  different 
strengths  of  hypotonic  salt  solution  are  arranged  varying  from  0.25 
per  cent,  to  0.0  per  cent,  (or  even  stronger  if  diminished  resistance 
is  suspected).  Into  each  one  drop  of  whole  blood  is  introduced 
and  the  tube  gently  shaken.  If  the  drops  have  been  of  different 
size,  occasionally  slightly  more  blood  may  be  added  until  the  color 
is  the  same  in  all.  After  standing  two  hours  at  room  temperature, 
in  the  stronger  solutions  in  which  no  hemol^'sis  has  occurred,  the 
unchanged  corpuscles  at  the  bottom  of  the  tube  will  be  overlaid 
with  colorless  salt  solution.  In  the  weakest  solutions  all  corpuscles 
will  have  been  hemolyzed,  forming  a  transparent  red  solution. 
In  the  intermediate  tubes  can  be  noted  at  which  strength  hemolysis 
begins  and  at  which  it  is  complete.  In  normal  cases,  hemolysis 
begins  at  about  0.45  per  cent,  and  is  complete  at  0.35  per  cent.  In 
a  case  of  the  familial  type  that  I  recently  had  occasion  to  examine, 
hemolysis  began  as  high  as  0.7  per  cent,  and  was  already  complete 
at  0.475  per  cent.  Widal,  Abrami  and  Brule  showed  that  in  some 
cases  of  the  acquired  form,  with  apparently  normal  resistance, 
fragility  could  be  demonstrated  if  the  cells  were  washed  free  of 
plasma.  Later  work,  however,  has  shown  that  any  change,  when 
present,  is  in  the  cells  themselves. 

Increased  number  of  microcytes  and  of  reticulated  red  cells  by 
methods  of  vital  staining  were  found  by  Chauft'ard-^  in  the  con- 
genital, or  familial  tyi)e,  and  their  presence  later  confirmed  also 
in  the  acquired  type.  In  the  case  above  mentioned  I  found  ai)out 
5  per  cent,  of  the  red  cells  reticulated  as  opposed  to  the  normal  of 

^*  Ueber  einem  Hereditiirischen  unter  dem  Bild  eines  Chronischen  Ikterus  mit 
Urobilimirie,  Splenomcgalie  und  Nieren  Siderosis  verlaufende  Affecktion,  Verh. 
<h-v  Dent.  KoiiK.  f.  inn.  Med.,  1900,  xviii,  310. 

■=■  Patliogenie  de  I'lctdre  Congenitale  do  I'adult,  Semaine  M6d.,  1907,  xxvii,  25; 
Les  Ictfercs  Hcmolytiques,  yemaiue  Med.,  1908,  xxviii,  49;  Pathogenie  de  I'lct^re 
Henaolytique  Congenitale,  Annales  de  M6d.,  1914,  i,  1. 

"  L'Hemolysc  ct  la  Mesure  de  la  Resistance  Globulairo,  Tlir'sc  do  Paris,  1903. 

-"  Loc.  cit. 
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less  than  1  per  cent.  In  some  cases  the  figures  have  run  as  high  as  20 
per  cent.  Although  Chauffanl  used  pyroninmethyl  green  stain  and 
Widal,  polychrome  methylene  blue,  we  have  obtained  the  best 
results  with  brilliant  cresyl  blue.  A  few  drops  of  blood  are  dro])ped 
into  a  small  test-tube  containing  a  weak  solution  of  the  stain,  with  a 
little  potassium  oxalate  to  prevent  rouleaux  formation.  After 
standing  ten  to  fifteen  minutes  some  of  the  sediment  is  pipetted  off 
and  a  fresh  cover-slip  preparation  made.  The  percentage  of  the 
reticulated  to  the  non-reticulated  forms  is-  then  estimated  under 
oil  immersion.  If  the  reticulated  cells  are  increased  it  is  generally 
considered  evidence  of  more  active  blood  formation. 

Another  diagnostic  method,  the  auto-agglutination  test,  is  advo- 
cated by  Widal,  Abrami  and  Brule.^  This  test  consists  merely 
of  mixing  one  drop  of  the  patient's  washed  red  blood  cells  with  ten 
drops  of  his  own  serum  in  a  watch-glass.  If  positive,  after  some 
seconds,  the  mixture  loses  its  homogeneous  aspect,  forms  visible 
granules  of  agglomerated  corpuscles  on  agitating,  and  finally,  after 
several  minutes,  forms  a  distinct  pellicle  that  sinks  to  the  bottom 
and  does  not  mix  with  the  clear  serum  on  shaking.  They  have 
found  it  always  positive  in  the  acquired  form  and  always  negative 
in  the  congenital  or  familial  type.  In  the  case  I  have  previously 
mentioned  this  test  proved  negative.  However,  in  Micheli's^' 
carefully  studied  case  of  the  acquired  type  this  test  was  also  negative. 
Isohemolysins  have  occasionally  been  found  in  both  types  (Micheli  f^ 
Hopkins^O  but  are  not  supposed  to  possess  any  pathological  sig- 
nificance. Although  both  types  of  hemolytic  jaundice  usually 
run  a  chronic  course,  Gaisbock^-  has  shown  that  an  acute  malignant 
form  may  occur  that  is  fatal  in  a  few  months. 

Therefore,  the  cardinal  symptoms  of  these  types  of  hemolytic 
jaundice  with  splenomegaly  are  found  to  be  a  chronic  enlargement 
of  the  spleen,  existing  with  an  acholuric,  non-obstructive  jaundice, 
and  anemia,  frequently  j^aroxysmal  in  character  and  varying  in 
intensity.  Increased  blood  destruction  is  indicated  by  increased 
urobilin  in  the  urine,  and  various  characteristic  changes  are  found 
in  the  blood.  The  red  cells  show  diminished  resistance  to  hypotonic 
salt  solution,  increased  number  of  reticulated  cells  with  vital 
staining,  and  in  the  acrjuired  form  the  phenomenon  of  auto-ag- 
glutination of  the  red  corpuscles.  The  blood  serum  rarely  contains 
auto-  or  isohemolysins. 

"  Auto-agglutination  des  Hematics,  dans  I'lct^rc  llemolytiiiue  Acquis,  Conip. 
Rendu.  Soc.  de  Biol.,  1908,  Ixiv,  G55;  Les  Ict^res  d'Origine  Hcmolytique,  Arch, 
des  Mai.  de  Coeur,  1908,  i,  193. 

2'  Unmittelbare  Effokte  der  Splonektomic  bci  ciner  Fall  von  Erworhcncni  Henio- 
lytischen  Splenomegalischen  Ikterus,  Wicn.  klin.  Woch.,  1911,  xxiv,  1269. 

»•  Log.  cit. 

"Two  Instances  of  Chronic  Family  Jaundice,  Amer.  Jouu.  Med.  iSci.,  1913, 
cxlvi,  726. 

»' Bfitriigc  zur  Klinik  hcniolytischcr  Aiiiimion  niit  herabgesetztor  osmotiacher 
Erythrocyten  Rcsistenz,  Deut.  .\rch.  f.  klin.  Med.,  1913,  ex,  413. 
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1  liave  ])iirposely  postponed  uiilil  now  a  consideration  of  the 
differentiation  of  the  acqnired  and  famihal  types  and  their  relation 
to  other  conditions,  snch  as  those  snggested  by  Oilbert^^  and  Banti.^* 
Tlie  fact  that  in  the  acquired  group  the  disease  is  definitely  ac- 
quired in  adult  life,  whereas  in  the  other  there  is  a  family  history 
of  the  same  trouble  would  not  in  itself  be  sufficient  to  warrant 
the  formation  of  independent  disease  pictures.  There  are,  however, 
other  features  which  tend  to  differentiate  their  appearance  more 
strongly.  In  the  congenital  form  the  subjects,  as  Chauffard  puts 
it,  "are  more  icteric  than  sick."  Frequently  they  come  for  treat- 
ment for  other  conditions  and  consider  the  chronic  jaundice  as  a 
family  idiosyncrasy  not  interfering  with  perfect  health.  The 
acquired  form,  on  the  other  hand,  is  usually  ushered  in  with  a 
definite  attack  of  illness,  the  anemia  becomes  much  more  grave, 
sometimes  as  low  as  1,000,000,  and  the  patient  is  distinctly  more 
anemic  than  jaundiced.  In  De  Castello's^^  case,  that  showed 
great  improvement  after  splenectomy,  the  red-cell  count  had 
previously  fallen  to  800,000. 

In  an  analysis  of  158  cases  of  hemolytic  jaundice  in  which  blood 
counts  were  available,  I  found  55  belonging  to  the  acquired  type 
and  103  to  the  congenital  or  familial  type.  Of  these  103  only  23 
failed  to  give  a  positive  family  history,  whereas  of  the  80  familial 
cases  35  developed  after  birth.  The  average  red-cell  count  of  the 
55  acquired  cases  was  2,032,000,  the  counts  ranging  from  510,000 
to  4,500,000.  (Counts  below  1,000,000  were  recorded  in  10  cases, 
below  2,000,000  in  27  cases,  and  over  4,000,000  in  only  4  cases.) 
The  average  count  of  the  103,  congenital  and  familial,  was  3,340,000, 
the  counts  ranging  from  1,800,000  to  5,700,000.  (N.  B.— One 
familial  case  reported  by  v.  Krannhals'*  showed  1,000,000  red  cells 
in  a  single  count,  but  as  the  hemoglobin  was  between  55  and  65 
per  cent,  the  accuracy  of  the  count  is  questionable.  No  counts 
were  recorded  below  1,000,000,  8  below  2,000,000,  and  25  above 
4,000,000.  The  average  of  the  familial  cases  was  3,281,000;  of 
the  congenital,  3,543,000.)  These  figures  show  that  there  is  a 
much  more  marked  anemia  in  the  cases  of  the  acquired  type  than 
in  the  familial. 

Widal  and  his  pupils  claim  that  the  auto-agglutination  test 
is  only  positive  in  the  acquired  form,  and  considers  it  important 
evidence  that  the  two  diseases  have  fundamentally  different  origins. 
I  have  already  called  attention  to  the  differential  importance  of 

"  Chol^mie  Familiale,  Bull.  M6m.  Soc.  Med.  des  Hop.  de  Paris,  1907,  xxiv,  1203. 
(N.  B. — This  contains  references  to  all  of  Gilbert's  work  on  this  subject  to  date.) 

'<  La  Splenomegalia  Emohtica,  Patologica,  1911,  iii,  471;  La  Splenomegalia 
EmoUtica  Anemopoietica,  Sperimentale,  191.3,  Ixvni,  323. 

3*  Discussion  of  Kahn's  case,  Verhand.  d.  deut.  Kong.  f.  inn.  Med.  (Wiesbaden), 
1913,  XXX,  331. 

'•Ueber  Congenitale  Ikterus  mit  Kronischem  Milztumor,  Deut.  Arch.  f.  klin. 
Med.,  1904,  Ixxxi.  .596. 
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Widal's  "crises  of  deglobulization,"  although  it  must  be  admitted 
that  marked  fluctuations  are  present  also  in  the  familial  type. 

Cases  have  been  reported  where  a  condition  apparently  identical 
with  the  acquired  form  under  discussion  has  followed  attacks  of 
malaria,  syphilis,  and  other  infections,  and  further  study  will 
probably  reveal  that  all  cases  of  this  type  are  due  to  more  or  less 
obscure  intoxication.  The  signs  of  excessive  blood  destruction 
usually  disappear  from  these  cases  when  the  underlying  cause  is 
successfully  treated.  The  familial  form,  on  the  other  hand,  appears 
more  as  an  inherited  dystrophy  of  the  hemopoietic  system,  render- 
ing the  red-blood  cells  more  easily  destructible.  On  this  basis 
Chauffard  at  first  strongly  advised  against  splenectomy  in  this 
type,  but  subsequent  cases  have  shown  such  improvement  after 
this  treatment  that  it  would  seem  as  if  the  removal  of  this  site  of 
blood  destruction  was  advisable,  whether  or  not  it  is  the  primary 
seat  of  the  trouble.  After  Kahn's"  and  Roth's^^  successful  splenec- 
tomies of  the  familial  type  the  resistance  of  the  red  cells  failed  to 
return  to  normal. 

The  congenital  type,  with  negative  family  history,  grouped  with 
the  familial  type  by  most  authors,  has  less  grounds  for  differen- 
tiation from  the  acquired  form.  The  mere  fact  that  the  disease 
has  already  made  its  appearance  at  birth  is  of  itself  not  of 
fundamental  importance  if  there  is  no  history  of  similar  trouble 
in  the  family.  I  feel,  therefore,  that  if  the  familial  form  (which, 
as  a  matter  of  fact,  is  usually,  though  not  always,  congenital) 
were  opposed  to  the  acquired  form,  the  time  of  onset,  as  indicated 
by  the  term  congenital,  might  well  be  disregarded.  The  possibility 
of  an  early  acquisition  of  the  disease  is  shown  in  the  case  reported 
by  Beneck  and  Sabrazes.^^  With  a  negative  family  history,  a  suck- 
ling acquired  the  disease  apparently  from  her  wet-nurse,  who, 
together  with  her  two  children,  had  a  chronic  hemolytic  jaundice. 
Certain  authors  consider  the  two  types  identical.  Hynek,^"  for 
instance,  bases  his  opinion  on  two  cases  observed  by  him,  the 
mother  acquiring  the  disease  after  childbirth,  whereas  with  her 
child  it  appeared  congenitally.  Plehn^^  reports  a  case  appearing 
congenitally  in  father  and  daughter,  but  not  until  the  twenty-sixth 
year  in  the  case  of  a  son.    lienjamin  and  Sluka^-  observed  three 

"  Ueber  HoiiiolytisclitT  Icterus  uiid  Seine  Behciidhmg  durch  Splcnectoiuie,  Vcrh. 
d.  deut.  Kong.  f.  inn.   Med.,   191.J,   xxx,  326. 

^  Ueber  die  Hemolytisehe  Aniimie,  Deut.  Arch.  klin.  Med.,  1912,  cvi,  13S;  Der 
Angeborene  Hemolytisehe  Ikterus,  Corresp.  Schwoiz.  .\erzt.,  1913,  xliii,  689. 

^'  Ictf^re  Heniolytique  Chronique,  Avec  Splenoniegalio,  Gaz.  Heb.  Sci.  M6d.  de 
Bordeaux,  1909,  xxx,  469. 

*"  (^hronischer  Ikterus  mil  Milztumor  ohne  Bihrulunurie.  Casopis  Lekaru,  ceskych., 

1906.  p.  1029.     (Ilef.  Schmidt's  Jahrb.,  1907,  ccxciv,  160.) 

*'  Familial  Milz  und  Leber  V'ergrosserungen  mit  .Vniimie,  und  Gutartiger  Verlau- 
fung,  Deut.  mcd.  Woch.,  1909,  xxxv,  1749. 

"  C'hronische  Acholurische  Icterus  mit  tuul  ohne   Milztumor,   Berl.   klin.   Woch., 

1907,  xliv.   lOO."}. 
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cases  in  one  family,  two  appearing  congenitally  and  one  in  achilt 
life.  INIany  of  these  could  undoubtedly  be  harmonized  if  the  time 
of  onset  was  disregarded. 

In  favor  of  the  identity  of  the  two  types  it  must  be  admitted  that 
a  series  of  cases  could  be  selected  in  which  many  grades  between  the 
two  types  could  be  represented.  It  is  obvious  also  that  the  familial 
type  must  at  one  time  or  another  have  originally  been  acquired. 
In  such  an  event  the  difference  in  severity  between  the  acquired 
and  familial  still  holds.  Thus  both  in  Roth's''^  and  Bychorski's^* 
cases  the  disease  in  the  parent  who  acquired  it  was  severe,  while 
in  the  children  who  inherited  it,  it  was  of  the  usual  mild  type.  Such 
facts,  however,  would  not  indicate  a  fundamental  difference  in  the 
nature  of  the  two  diseases. 

In  the  small  number  of  cases  already  accumulated,  various 
atypicalities  have  been  reported.  Thus,  Lommel's^^  and  Claus 
and  Kalberlah's^^  cases  of  the  familial  type,  and  Mosse's^'  and 
Tixier's'**  cases  of  the  acquired  type  failed  to  show  any  change  in 
resistance  of  the  red  cells  (either  washed  or  of  the  whole  blood), 
though  other  evidences  of  increased  blood  destruction  were  present. 
In  a  few  cases  also  a  similar  acholuric  jaundice  with  splenomegaly  has 
existed  together  with  polycythemia  instead  of  anemia.  A  slightly 
different  form  has  also  been  described  by  Chauffard  and  Vincent,^^ 
Van  den  Bergh^*^  and  Roth,"  in  which  homolysins  are  present  in  the 
blood,  which,  so  to  speak,  occupies  a  midway  position  between  hemo- 
lytic jaundice  and  paroxysmal  hemoglobinuria  "a  frigore."  Gibert'- 
and  his  pupils  have  published  numerous  reports  since  1900  on  similar 
conditions  under  the  name  of  "cholemie  familiale."  They  have  at 
least  served  to  call  attention  to  the  fact  that  variations  may  be 
found  in  the  amount  of  enlargement  of  the  spleen  and  liver.  It 
is  questionable,  however,  if  it  is  necessary,  as  they  have  frequently 
done,  to  consider  each  atypical  form  as  a  separate  condition  to  be 
dignified  with  a  separate  name.  As  many  of  their  cases  were  described 
before  the  various  hematological  methods  above  described  had 
come  into  vogue,  and  are  frequently  reported  in  resume,  it  is  difficult 

■"  Loc.  cit. 

*' Zur  Kasuistik  der  Heredofamiliaren  Splenomcgulien,  Wien.  klin.  Woch.,  1!U1, 
xxiv,   1519. 

<'  Ueber  die  Sogenannte  Bantischc  Krankhcit  und  den  Hemolytischcn  Iktcrus, 
Deut.  Arch.  f.  klin.   Med.,   1912,  cix,   174. 

*•  Ueber  Chronisehen  Icterus,  Berl.  klin.  Woeh.,  1906,  xliii,  1471. 

*''  Zur  Lehre  der  Krankheiten  mit  Gesteigertem  Hamolyse,  Berl.  klin.  Woch.,  1913, 
1,  G84. 

**  Ictere  d'origine  Hemolytique,  Resistance  des  Hematics  Dcsplasraatis6es  Sen- 
siblement  Normale,  Comp.  Rendu  de  la  Soc.  de  Biol.,  1908,  Ixiv,  43. 

*'  Hemoglobinurie  Hemolysinique  avec  Ictere  Polycholique  Aigu,  Semaine  M6d., 
1909,  xxix,  601. 

'"  Ictere  Hemolytique  avec  Crises  Hemoglobinuriques,  Fragilite  Globulaire,  Rev. 
de  M6d.,  1911,  xxxi,  63. 

"Zur  Frage  des  "Ictere  Hemolysinique"  (Chauffard),  Deut.  Arch.  klin.  M6d., 
1913,  ex,  77. 

"  Loc.  cit. 
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to  tell  for  sure  whether  or  not  they  should  be  considered  as  belonging 
to  the  types  under  discussion.  Their  theory  of  hepatic  origin,  due  to 
an  infectious  angiocholitis,  was  later  abandoned  by  them  in  favor 
of  Chauffard's  idea  that  the  primary  change  was  in  the  blood. 

All  the  symptoms  of  increased  blood  destruction  may  be  present 
and  yet  icterus  be  absent.  Thus,  Chauffard  describes  a  family 
in  which  the  mother  is  a  typical  hemolytic  icteric,  while  the  eighteen- 
year-old  son  presents  all  the  signs  except  the  jaundice. 

When  the  anemia  is  grave  the  blood  may  present  a  picture 
indistinguishable  from  pernicious  anemia  (v.  Stejskal).^^  Chauffard 
considers  that  there  is  an  icteric  form  of  pernicious  anemia  which, 
when  accompanied  by  diminished  resistance  and  reticulated  red 
cells,  represents  the  least  compensated  form  of  hemolytic  icterus. 
^Yidal  and  Weissenbach-^^  have  also  reported  a  case  of  this  type. 
In  the  usual  Biermer  type  of  pernicious  anemia,  icterus  is  absent 
and  the  resistance  of  the  red  cells  increased. 

Banti'^  has  recently  proposed  the  name  hemolytic  splenomegaly 
for  a  type  of  case  which  on  analysis  is  indistinguishable  from  the 
acquired  form  of  hemolytic  jaundice.  The  two  cases  described  by 
him  (one  an  aplastic  subvariety)  both  exhibit  a  chronic  anemia, 
with  long-standing  splenomegaly,  subicterus,  diminished  resistance 
of  the  red  cells,  increased  number  of  reticulated  cells,  and  uro- 
bilinuria.  The  beneficial  effects  of  splenectomy,  abolishing  the 
anemia  and  changing  the  resistance  to  normal — in  one  case  even 
changing  an  aplastic  into  a  reacting  bone  marrow- — lead  him  to 
ascribe  a  primary  role  in  this  disease  to  the  spleen.  It  must  be 
remembered,  of  course,  that  removal  of  the  normal  spleen  indirectly 
causes  an  increase  in  resistance  of  the  red  cells.  Banti  claims 
never  to  have  seen  Widal's  crises  of  deglobulization  in  these  patients, 
and  emphasizes  the  presence  of  a  relative  lymphocytosis;  but  this 
would  hardly  indicate  a  different  disease.  As  to  the  choice  of  name, 
Banti's  is  open  to  the  same  objection  as  the  other,  namely,  that 
splenomegaly  may  be  absent  in  some  cases  (Le  Gendre,^^  Pick," 
Gilbert,^^  Benjamin  and  Sluka's  third  case,  and  [Nlarchiafava  and 
Nazzari^^)  just  as  jaundice  is  in  others.  A  name  indicating 
increased  blood  destruction,  such  as  hemolytic  hypersplenism, 
without    including    individual    features,    would    be    less  open    to 


"  Uber  Hemolytisclieii  Icterus  uiid  uber  don  Auftieten  Heinolytischeii  Vorgiinge 
bei  diesem  und  bei  Pemkioso  Aiiiimic,  Wicn.  klin.  Woch.,  1909,  xxii.  661. 

"  Ant'mie  Pernicieusc  Cryptogenotiquc  avoc  Heniolysiiih^^'mic  et  Fragility  Globu- 
laire  Altcrnante,  Bull,  et  M^ni.  8oc.  MM.  Hop.  do  Paris,  1913,  xxix,  250. 

**  La  Splenomogalia  Einolitica,  Speriiiipntalo,  1912,  Ixvi,  91;  La  Splonornegalia 
Eraolitica  Aneniopoietica,  Sperimcntale,  1913,  Ixvii,  32.3. 

*•  Deux  observations  d'lct^re  Hcinolytiqu<^  I'uii  (^ongoMitalo  I'un  Acquis,  Bull, 
et  M^m.  Soc.  Mfd.  H6p.  do  Paris.  1909,  xxvii,  112. 

»' UelM?r  lierL-ditaristlRin  Iktcrus,  Wieii.  kliii.  W.xli.,  1903,  xvi,  493. 

»•  Loc  cit. 

••Sugli  Itteri  Emolitici,  Bull.  d.  Realc  Accad.  di  Roma,  1909,  xxxv,  152. 
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objc-ctiuii;  luit  ill  the  iiu'iiiitiiiH;  the  iwiiiK-  s;iii(Ti«»iic(.l  ])\  usage 
is  preferable. 

Patikh;enesis.  As  1  liave  already  iiulieateil  in  the  diseussion 
of  the  diflereiitiation  of  the  two  types,  an  hepatie  or  luetic  etiology 
has  been  largely  discarded  for  the  idiopathic  primary  types.  There 
remain  the  two  views,  that  the  primary  lesion  is  in  the  blood,  a 
dystrophy  of  the  red  cells;  or  either  primarily  or  indirectly  in  the 
spleen,  an  exaggerated  hemolytic  activity.  AVidal  and  his  school, 
the  extreme  supporters  of  the  former  view,  consider  that  the  con- 
genitally  weak  red-blood  cells  are  destroyed  in  the  circulation 
and  their  remains  taken  up  by  the  spleen  (causing  a  spodogenous 
tumor)  and  by  the  liver,  kidney,  and  bone  marrow  (hence  the 
excessive  pigment  found  in  these  organs  at  autopsy).  This  view 
was  supported  by  Vaquez,**  von  Stejskal,  Benjamin  and  Sluka, 
Aschenheim''^  and  "Weber  and  Dorner.''^  The  chief  objection  to 
it  is  that  it  completely  ignores  the  great  improvement  following 
splenectomy.  A  primary  increased  hemolytic  activity  of  the 
spleen  as  the  source  of  the  malady  was  first  proposed  by  Minkowski 
and  supported  by  von  Krannhals  and  Chauffard.  Its  latest  ad- 
herent, Banti,  as  I  have  previously  stated,  considers  that  the 
pathological  spleen  not  only  is  spodogenous,  but  actively  destroys 
increased  numbers  of  cells  and  prepares  others  for  destruction. 
Though  based  on  incorrect  and  inadequate  experimental  evidence, 
this  attractive  combination  of  the  splenogenous  and  hemocataton- 
istic  theories  at  present  seems  most  plausible.  Although  it  is  not 
possible  to  demonstrate  hemolysis  by  the  normal  spleen,  we  cannot 
exclude  the  possibility  that  that  organ  may  in  such  diseased  con- 
ditions, as  Banti  claims,  take  on  increased  hemolytic  activity. 
Extracts  from  the  spleens  of  Antonelli's^^  and  Kahn's*^  cases,  how- 
ever, failed  to  show  any  hemolytic  activity. 

Whatever  the  source  of  the  increased  blood  destruction  may  be, 
there  results  an  increased  amount  of  hemoglobin  to  be  got  rid  of. 
The  majority  of  authorities  believe  that  it  is  changed  by  the  liver 
into  bile  in  excessive  amounts,  viscid  and  highly  pigmented,  which 
clog  the  bile  capillaries,  are  resorbed  into  the  blood,  and  thus 
cause  a  "pleichromic  icterus."  Recent  investigations  by  Whipple,^^ 
however,  show  that  bilirubin  can  be  formed  by  the  action  of  endo- 
thelium of  bloodvessels  entirely  isolated  from  the  hepatic  circulation, 

'"  Ict^re  chronique  acholurique  avec  splenomegalie,  Bull.  et.  M^m.  Soc.  M6d. 
Hop.  Par.,  1907,  xxiv,  1184;  Sur  I'Aiiatomie  Pathologique  de  L'lct^re  Hemolytique, 
Arch,  des  Mai.  de  Copur.,  1908,  i,  609. 

"  Ueber  Familiaren  Hamolytischen  Ikterus,  Miinch.  med.  Woch.,  1910,  hai,  1282. 

*2  Four  Cases  of  Congenital  Acholuric  So-called  Hemolytic  Jaundice  in  One  Family, 
Lancet,  1910,  i,  227.  Acquired  Chronic  Acholuric  Jaundice,  Amer.  Jour.  Med. 
Sci..  1909,  cxxxviii,  2i. 

"  Intorno  aU'Effetti  della  Splenectomia  .su  Ittero  Emolitica  Acquisita  con  Anemia 
a  Tipo  Perniciosa,  Policlinico  (Par.  Med.),  1913,  xx,  3. 

**  Loc  cit. 

**  Icterus,  Jour.  Exp.  Med.,  1913,  xvii,  012. 
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If  this  be  true  a  hematogenous  icterus  in  the  narrower  sense  can  be 
accepted.  That  the  jaundice  is  not  due  to  gross  obstruction  is 
proved  by  the  facts  that  such  obstruction  has  never  been  found, 
that  the  stools  are  of  normal  color,  and  that  the  urine  does  not 
contain  bilirubin. 

It  is  interesting  to  note  that  in  Banti's  aplastic  or  anemopoietic 
case,  splenectomy  started  the  regenerating  powers  of  the  bone 
marrow  as  shown  by  the  appearance  of  normoblasts  in  the  circulating 
blood.  This  would  indicate  that  with  the  spleen  there  was  removed 
a  toxin  that  had  inhibited  blood  formation  and  would  argue  that 
the  weakened  red  cells  of  hemolytic  jaundice  are  due,  not  to  hemo- 
catatonistic  action  of  the  spleen,  but  to  an  indirect  injury  to  the 
bone  marrow. 

Pathology.  Of  the  comparatively  few  cases  that  have  come  to 
autopsy  or  splenectomy  a  study  of  the  morbid  anatomy  has  not 
been  ver}'  productive.  I  have  collected  eight  autopsies  and  seven 
splenectomies,  with  the  results  shown  in  table  on  opposite  page. 

Therapeutics.  Views  as  to  the  treatment  of  these  conditions 
have  changed  fundamentally  in  the  past  few  years.  Following 
Vaquez  and  Giroux's^^  case,  in  which  death  ensued  two  days  after 
splenectomy,  came  Chauffard's  dictum  that  hemolytic  jaundice 
constituted  a  "Noli  me  tangere"  for  the  surgeon.  Various  surgical 
attempts  on  the  bile  passages  (Chauffard  and  Troisier  ;^^  Marchia- 
fava  and  Nazzari;  Widal,  Abrami  and  Brule);  ar-rays  (Benjamin 
and  Sluka) ;  bone  marrow  feeding  (Chauffard,  Widal) ;  cholagogues 
(Chauffard,  Cavazza)^*  all  proved  unavailing.  Only  with  a  long- 
continued  course  of  iron  diet  did  Widal  find  some  improvement. 
On  account  of  the  antihemolytic  properties  of  arsenic  (Gunn  and 
Feltham)*'^,  cholesterin  (Chauffard  and  Grigaut,'"  Parisot  and 
Meully"),  and  calcium  chloride  (Iscovesco'^'-),  these  drugs  have 
been  tried,  in  some  cases  with  improvement,  apparently  due  to 
increasing  the  resistance  of  the  red  cells.  No  curative  measure  had 
been  produced,  however,  when  splenectomy  was  again  tried  in 
1911,  with  very  different  results.  In  that  year  Micheli  removed 
the  spleen  from  a  case  of  the  acquired  ty]H\  with  the  most  striking 
improvement;  the  blood  count  which  had  been  l)etween  1)80,000 
and  2,600,000  quickly  rose  to  almost  normal,  the  acholuric  jaundice 
and  uro])iliburia  disappeared,  the  fragility  of  the  red  cells  was 
lessened,   and   tiie  i)atient  within   a   few   months  was  apparently 

'*  Ii'ti^ro  clironi(iuc  aeholuriquc  avec  Splcnoincgalie,  Bull,  ct  M6ni.  Soc.  M6d. 
Hop.  do  Paris,  1907,  xxiv,  1184. 

"  Dos  Rapports  dc  Certaines  Anoniies  Splenomegaliqucs  avoc  L'I<'t^n>  Ilemo- 
lytiquo  Connciiitalc,  liull.  ct  AK-m.  Soc.  M6d.  drs  H6p.  do  Paris,   ]!)()•»,  xxvii,  293. 

<»Gli  Ittori  Kiiiolitiii-Milano,   1911. 

'•Tilt!  Aiitiliciiiulytit;  Powor  of  Arsenic,  British  Mod.  Jour.,  1911,  i,  134. 

''"  L(!  Taux  dc  la  cliolostorincniie  au  cours  dea  cardiopathies,  Conip.  Rend.  Soc. 
Biol.,  1911,  Ixx,   108. 

"  Le  Traitoniont  dos  Ict^res  Homoluti(|tios,  Soniaiiio  NK-d.,  1913,  xxxiii,  S.*). 

"'  I.1OS  Lipoi(h>s  dii  SatiR.  La  ("liolosterino,  ("onip.  Rend.  Soo.  Biol.,  1908,  ixiv, 
404.      Soo   also   ihid..    1907.   Ixiii,    711. 


KRUMHUAAU:    SPLENOMEGALY    ACCOMPAMMD    BY   AXEMLV      243 


_c 

i 

.s 

*C  ""■ 

_c 

o 

CJ 

> 

3 

c 

s 

- 

_X    X 

•J 

^ 

^ 

c 

C 

1 

e 
■ft 

C 

s  • 
■ft'-" 

c 
c 

s 

% 

d 

]3 

s. 

3.3 

s 

3 -.5 

•Bft 

.3 

I 

ft 

ft 

m 

S 

.y 

W 

f^ 

td 

,  fe 

§2 

_• 

_; 

— : 

— 

— ' 

•a 

a  2 

« 

« 

" 

K 

Pigment 

in 

liver. 

d 

-= 

-5 

oi 

C 

"3 

o 

^ 

0 

Z 

Z 

- 

Z 

c 

■      C     _; 

. 

ei 

CJ 

a; 

CJ 

o 

a 

u 

Si  = 

O-C" 

'-' 

"-• 

^ 

'" 

•^ 

*"■ 

^^ 

^" 

*^ 

CJ 

c 

^ 

^^ 

Zs 

c- 

i. 

X 

c 

c 

^ 

c 

i. 

C; 

—   *-    - 

r 

"t; 

^ 

r* 

"t;  u 

:^ 

" 

r 

^ 

" 

~ 

5      c 

u 

i- 

tt 

X 

i- 

r 

r 

M  = 

t* 

^ 

t 

t 

S     "^ 

C 

c 

c 

C 

c 

c 

c 

B 

" 

'-' 

"" 

^ 

'"' 

»-i 

^ 

e 

_ 

T3 

c 

—     X 

^ 

— 

a— 

S 

s 

— 

iiZ 

" 

r 

;, 

" 

" 

" 

" 

.. 

c— 

^ 

— 

^ 

— 

- 

— 

" 

T 

— 

z. 

— 

~ 

"^3 

o 

£ 

- 

^  s- 

= 

i- 

bC 

'z 

^ 

o 

o 

o 

o 

S 

z 

2 

- 

Z 

■Jl 

z 

z 

fe 

CU 

2: 

IZ 

Z 

Z 

• 

• 

■ 

, 

- 

" 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

S 

S3  73 

^ 

O, 

w 

<o 

~" 

w 

Q. 

<o 

■? 

a: 

T! 

o 

t^KT. 

s"  i"  z** 


<J 

o 

% 

. 

^o 

3 

OJ 

m 

,    ; 

_ 

ffl 

^ 

a 

(» 

» 

■^ 

U) 

a 

M 

■»j 

O 

< 

« 

o 

•^ 

c3 

G 

S 

o* 

M 

> 

«; 

K 

3 

cr 

o 

Z  Z  Z  r-  Z  r- 


H         Z 


Z     Z         Z         Z         Z 


— -.rf 


ct»        o 


_:        _•        -a 


m  3 


o  c 

13  -r 


oo 


244    krumbhaar:  splenomegaly  accompanied  by  anemia 

cured.  Similar  beneficial  results  were  obtained  by  Banti  in  his  two 
cases  of  hemolytic  splenomegaly,  which  I  have  taken  to  be  identical 
with  the  acquired  form  of  hemolytic  jaundice.  In  the  past  two 
years  splenectomy  has  been  performed  successfully  in  both  acquired 
and  familial  types  in  cases  reported  by  Antonelli,  De  Castello, 
Kahn,  Lankhout/^  Fiori^^  and  Eppinger."  In  no  cases  were  there 
any  bad  results,  and  all  showed  a  great  improvement  in  symptoms, 
with  specific  evidence  of  lessened  blood  destruction.  It  is,  of  course, 
too  early  to  know  whether  the  improvement  is  but  temporary  or 
whether  permanent  cure  has  been  effected.''^ 

With  such  gratifying  results  and  the  analogous  hyperthyroidism 
in  mind,  it  is  not  surprising  that  the  procedure  should  be  applied 
to  related  conditions  such  as  hypertrophic  cirrhosis  and  perni- 
cious anemia.  Eppinger^^  considers  that  the  amount  of  hemolysis 
in  a  given  case  can  be  determined  by  the  iodin  count  of  the 
blood  fat  (normal  80  to  90)  and  the  amount  of  urobilin  in  the 
feces  (normal  0.12  to  0.15  gm.  per  day).  He  found  both  these 
increased  not  only  in  hemolytic  jaundice,  but  also  in  pernicious 
anemia,  hypertrophic  cirrhosis,  and  catarrhal  jaundice.  As  he  and 
King  had  found  experimentally  that  removal  of  the  spleen  caused 
a  great  drop  in  the  iodin  content,  (/.  e.,  lessened  hemolysis),  he 
proposed  splenectomy  in  this  type  of  case  also.  His  latest  theory 
of  the  pathogenesis  of  pernicious  anemia  is  more  fanciful.  Having 
found  thickened  walls  in  the  arterioles  of  the  spleen,  he  assumes 
that  the  blood  seeks  the  path  of  less  resistance  through  Weiden- 
reich's  open  capillaries  into  the  pulp,  where  they  are  destroyed. 
Splenectomy  therefore  becomes  equivalent  to  tying  oft'  a  ruptured 
bloodvessel.  This  theory  has  not  yet  received  widespread  acceptance. 

Klemperer's^"  summary  of  ten  cases  shows  that  the  operative  risk 
in  pernicious  anemia  is  considerable,  and  if  successfully  passed,  an 
improvement  which  is  not  fundamental  is  the  most  to  be  hoped  for. 
It  is  noteworthy  that  he  bases  the  procedure  on  the  incorrect  hypo- 
thesis that  splenectomy  normally  causes  an  increase  in  the  number 
of  red  cells.    Iluber,**^  De  Castello'^-' and  INIosse  have  also  found  im- 

"' Hcniolytisclu'  Spli'iioinegalia,   Ncdcrl.   Tijd.  d.   Gonoosk.,    1913,  Ivii,   ll.W. 

"  Un  caso  di  Splcnoniogalica  Emolitica  Tiattata  coUa  Sploneotomia,  Spcriincntalc, 
1913,  Ixvii,  189. 

"  Zur.  PatholoKie  der  Milzfiinctioii,  Bed.  klin.  Woch.,  1913,  I,  1509  and  2409. 

'*  Since  the  above  was  written,  the  patient  to  whom  I  have  previously  referred  has 
also  successfully  undergone  splenectomy,  with  great  improvement  of  clinical  symp- 
toms and  return  of  Mooil  picture  almost  to  normal.  His  case  with  metabolic  studies 
before  and  after  splenectomy  will  shortly  be  reixirted  by  Pcarce,  Pepper,  and 
Goldschmidt.  The  results  of  si)len(>cfomy  in  hemolytic  jaundice  have  very  recently 
been  collected  by  Klliott  and  Kanavel  (Surg.,  Gyn.  and  Obstet.,  191.").  xxi.  21).  Of  4S 
ca.ses  splenectomized,  2  have  died,  .and  in  the  Ki  "cures,"  practically  all  symptoms 
of  the  di.sease  hf»ve  disappcan<l. 

'•  Loc.  cit. 

""In  welcher  Krankhi'it  Komml  dii-  opirativc  Kntfcrnung  lii-r  Mil/,  in  Trage? 
Ther.  d.  (icgenwarl.  1911.  Iv,  1. 

"  UcIht  die  Bliit  Veranderungen  bir  Iclcnis  Hfmolvticus,  Bcrl.  kiln.  Woch., 
1913,  1,  OSl  and  2179. 

•*  Ueber  den  lanfluss  der  Milzextirpatioii  auf  der  Perniciosc  .Vnamie,  Ueut.  med. 
Woch.,  1914,  xl,"039. 
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provement  after  splenectomy  in  an  icteric  type  of  pernicious  anemia. 
It  is  interesting  that  in  Huber's  case  the  blood  cells  from  the  splenic 
vein  showed  no  decrease  in  resistance.  As  all  three  patients  had 
icterus,  urobilinuria,  fragility  of  corpuscles,  and  splenomegaly 
it  is  probable  tliat  these  cases  really  belong  to  the  class  of  hemolytic 
jaundice. 

One  might  sa\'  in  summarizing  that  splenectomy  should  be  con- 
sidered in  all  those  diseases  where  there  is  evidence  of  increased 
blood  destruction  and  that  in  early  Banti's  disease  and  hemolytic 
jaundice  at  least  the  results  of  splenectomy  have  been  excellent. 
All  such  procedures,  however,  should  be  entered  upon  most 
conservatively  as  long  as  so  much  of  the  physiology  of  the  spleen 
remains  unknown.  Though  its  removal  is  known  to  be  compatible 
with  life,  it  may  yet  prove  to  have  such  important  detoxicating 
relations  to  infection  or  to  digestion,  that  splenectomy  should 
only  be  practised  after  most  careful  study  and  to  relieve  the  most 
serious  conditions.^* 


CULTURAL  AND  VACCINE  RESULTS  IN  A  CASE  OF  HODGKIN'S 

DISEASE. 

By  Ralph  II.  Mellon,  M.Sc,  M.D., 

ASSISTANT   PROFESSOR   OF   PHYSICAL   DIAGNOSIS   AND   DIRECTOR    OF   THE    LABORATORY 

OF    CLINICAL    PATHOLOGY,    UNIVERSITY    HOMCEOPATHIC    HOSPITAL, 

ANN    ARBOR,    MICHIGAN. 

Ix  the  number  of  the  Archives  of  Internal  Medicine,  for  August, 
191.3,  Bunting  and  Yates  report  six  cases  of  Hodgkin's  disease,  from 
the  lymphatic  glands  of  which  they  have  isolated  a  diphtheroid 
organism  considered  by  them  as  identical  with  the  one  described  by 
Fraenkel  and  Much.'  In  1900  the  last-named  authors  were  able  to 
extract  Gram-positive,  non-acid-fast,  diphtheroid  bacilli  from  the 
sediment  of  the  lymph  glands  which  had  been  previously  treated 
with  antiformin,  to  which  preparation  the  organism  was  resistant. 

Negri  and  Miermet-  were  the  first  to  report  successful  cultivation 
of  this  organism,  isolation  of  which  was  brought  about  on  Bordet's 
medium  (blood-glyceiin-potato-agar) . 

Billings  and  Kosenow''  have  isolated  the  same  organism  from 
eighteen  cases  of  Hodgkin's  disease,  the  glands  of  which  were 

"^  Since  the  ahovo  was  writ  ton,  numerous  report-s  of  splenectomy  for  pernicioua 
anemia  have  appeared.  Though  the  patient's  general  condition  was  improved  tem- 
porarily in  many  cases,  in  no  case  has  definite  cure  resulted,  or  the  blood  picture  of 
pernicious  anemia  been  fundamentally  changed. 

'  Ztschr.  f.  Hyg.,  1910,  xvii,  189. 

2  Centralblatt    f.    Bak.,    1913,    Ixviii,    292. 

'  Jour.  Amer.  Med.  Assoc,  December,  1913. 
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diagnosed  microscopically.  The  majority  of  the  cases  show  the 
glands  to  be  of  the  endothelioid  type  described  by  Reed  and  Long- 
C'ope.  They  report  favorable  vaccine  results  in  some  of  the  cases, 
practically  all  of  which  were  simultaneously  treated  with  the 
Roentgen-ray.  This  agent,  as  is  well  known,  often  causes  decrease 
in  the  size  of  the  cervical  glands,  but  as  a  sequel  to  this  treatment 
the  thoracic  and  retroperitoneal  nodes  seem  to  develop  faster. 

Since  every  case  of  this  disease  that  reacts  favorably  or  unfavor- 
ably to  an  autogenous  vaccine  is  of  value,  I  feel  justified  in  report- 
ing this  single  case,  even  though  my  vaccine  results  are  distinctly 
unfavorable : 

The  patient  under  consideration  was  a  male,  aged  fifty-seven 
years.  He  had  worked  as  a  carpenter  all  his  life.  He  was  first 
seen  May  8,  1915,  and  gave  the  following  history:  About  one 
year  ago  he  noticed  a  stiffness  in  the  back  of  his  neck  which  could 
never  be  made  to  disappear  completely,  and  which  was  aggravated 
by  slight  chilling.  Three  months  later  he  noticed  a  gland  under 
the  right  tonsil  somewhat  enlarged,  and  accidentally  discovered  two 
small  kernels  in  the  occipital  region.  In  February,  1914,  other 
glands  appeared  on  the  right  side  of  the  neck,  \nth  a  beginning 
involvement  in  a  similar  location  on  the  opposite  side.  They  had 
all  been  of  rapid  growth,  were  painless,  and  were  freely  movable 
under  the  skin.  The  tonsils  were  not  greatly  enlarged,  and  no 
history  of  repeated  tonsillitis  or  sore  throat  was  obtainable.  The 
Wassermann  reaction,  urinalysis,  and  von  Pirquet  test  were  nega- 
tive. The  blood  findings  were  as  follows:  reds,  4,900.000;  whites, 
10,200;  hemoglobin,  89  per  cent.  A  differential  count  of  500  cells 
shows:  polymorphonuclears  and  transitionals,  62  per  cent.;  lympho- 
cytes, 20  per  cent.;  large  mononuclears,  14  per  cent.;  eosinophiles, 
4  per  cent. ;  no  myelocytes  or  basophiles.  No  pathological  changes 
in  the  red  cells. 

]May  8,  1914,  a  lymphatic  gland,  with  ca])sule  intact,  was  removed 
from  the  right  submaxillary  region  under  local  anesthesia.  This 
will  be  known  as  R  I.  It  measured  2  x  8^  cm.,  and  had  been  grow- 
ing for  about  three  months,  attaining  most  of  its  size  in  the  last 
month. 

On  the  left  side  the  most  recently  involved  gland  was  removed. 
It  was  located  at  the  level  of  the  cricoid  cartilage  under  the  sterno- 
mastoid.  An  incision  was  made  in  this  muscle,  and  under  moderate 
pressure  from  the  forcej)s  this  gland,  whicli  was  decapsulated, 
acconunodatingly  popped  up  through  the  incision.  Its  size  was 
1x2  cm.  It  was  transferred  directly  to  a  tube  of  whole  blood 
glucose  agar.  It  will  be  known  as  LI.  There  was  also  removed 
from  the  same  location  a  circular  nodt  recently  involved,  and  about 
6  mm.  in  diameter.    It  will  he  known  as  L  II. 

A  j)ath()l()gical  examination  of  the  glands  slu)\\e(l  the  following 
changes:  For  the  most  part  the  histological  architecture  of  the 
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gland  was  destroyed.  There  was  marked  lymphoid  hyperplasia 
in  addition  to  a  striking  hyperplasia  of  the  endothelial  cells  lining 
the  lymph  sinuses.  A  few  multinucleated  bizarre-shaped  endothe- 
lioid  giant  cells  were  present,  but  no  eosinophils  were  observed.  A 
diffuse  sclerosis  was  just  beginning.  In  some  parts  of  the  early 
nodes  the  arrangement  of  the  gland  had  not  been  disturbed,  antl 
the  proliferation  of  the  endothelial  cells  lining  the  sinuses  gave  the 
appearance  of  densely  packed  cords  of  cells.  In  other  areas  only 
the  lymphoid  hyperplasia  was  noticeable. 

Gland  R  I  was  washed  in  sterile  normal  salt  solution  and  trans- 
ferred to  a  sterile  Petri  dish.  It  was  longitudinally  incised  and 
divided  into  three  parts.  The  following  disposition  was  made  of 
the  sections:  A  suitable  portion  was  placed  in  formalin  for  patho- 
logical examination,  the  result  of  which  has  just  been  described. 
A  second  portion  was  placed  in  a  sterile  mortar  and  ground  in 
sterile  air.  An  emulsion  was  made  in  sterile  normal  salt  solution 
and  was  planted  on  fifteen  tubes  of  different  kinds  of  media.  The 
results  of  these  cultural  findings  are  not  detailed  in  this  article 
because  they  were  the  same  in  substance  as  were  derived  from  the 
third  portion  of  the  gland,  the  results  of  which  are  detailed  in  the 
protocol.  This  portion  was  cut  into  small  pieces  and  planted  on 
several  tubes  of  the  following  kinds  of  media:  (1)  2  per  cent, 
glucose  agar,  plus  10  per  cent,  beef  serum;  (2)  2  per  cent,  glucose 
bouillon  plus  10  per  cent,  beef  serum;  (3)  2  per  cent,  glucose  agar 
plus  5  per  cent,  whole  human  blood;  (4)  2  per  cent,  glucose 
bouillon  plus  10  per  cent,  ascitic  fluid;  (5)  2  per  cent,  glucose  agar 
plus  5  per  cent,  whole  human  blood,  about  three  weeks  old.  These 
media  were  incubated  forty-eight  hours  before  their  use  in  these 
experiments.  For  the  sake  of  convenience  and  brevity  these  dif- 
ferent varieties  will  be  referred  to  as  Media  1,  Media  2,  etc.,  in  the 
protocols. 

An  examination  of  the  protocols  of  the  cultural  results  discloses 
several  things  of  interest:  The  marked  pleomorphism  of  the  organ- 
ism has  been  mentioned  by  Bunting  and  Yates,  and  it  is  indeed  one 
of  its  striking  as  well  as  its  confusing  features.  Some  of  the  diph- 
theroids are  very  large,  these  usually  being  club  forms  or  ones 
heavily  barred.  Others  are  short  and  thick,  corresponding  to  the 
solid  type  of  the  diphtheria  bacillus.  Under  certain  conditions 
the  coccoid  forms  of  varying  size  and  staining  power  are  developed. 
Branching  forms  were  not  uncommon.  Some  have  a  long,  terminal 
filament,  usually  wa\y  in  character.  This  may  branch,  or  it  may 
give  rise  to  a  more  or  less  complex  network  which  when  stained  by 
Gram's  method  is  easily  decolorized.  Many  of  the  coccoids  have 
shorter  spicules  or  projections  of  this  character,  while  the  wavy, 
pale  filaments  may  also  be  seen  free  in  the  smears,  and  which  show 
the  abo\e-mentioned  characteristics.  All  these  forms  usually  dis- 
appear in  the  transplants.     The  filaments  are  interesting  in  rela- 
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tioii  to  llic  supposed  spiroclietes  seen  by  Proeselier  and  White' 
in  Ilodukin's  jjlaiids,  and  thought  l)y  them  to  be  tlie  etiologieal 
factor  in  the  disease.  Tlieir  observations  liave  not  been  generally 
confirmed.  These  fihiments  may  also  throw  hght  on  the  origin  of 
the  spirochetes  of  Vincent's  angina.  They  have  never  been  culti- 
vated, and  are  supposed  by  Tunnicliffe^  to  be  outgrowths  of  the  fusi- 
form bacillus  of  this  condition.  They  can  usually  be  seen  as  thin, 
wav;v^  filaments  attached  to  one  end  of  the  bacillus  in  a  well-stained 
preparation. 

There  was  considerable  variation  in  the  gross  features  of  the 
cultures.  On  blood-agar  the  growth  began,  as  a  rule,  in  the  water 
of  condensation.  It  grew  slowly  on  the  slant,  appearing  for  the 
most  part  as  a  moist  dewdrop  formation,  thus  resembling  the 
Streptococcus  pyogenes.  Later  it  turned  a  light  gray  color  and 
grew  more  luxuriantly.  It  had  a  decided  preference  for  a  moist 
surface.  It  would  lie  dormant  for  some  time  on  the  surface  of  a 
dry  medium,  but  Mould  grow  readily  when  a  little  distilled  water 
or  sterile  salt  solution  was  added  to  the  medium.  Not  infrequently 
the  individual  transplanted  colonies  would  become  opaque  with 
unequal  intensity,  giving  the  colony  a  stippled  appearance.  On 
beef  serum  and  plain  glucose  agar  the  growi:h  was  slow  and  sparse, 
but  became  more  luxuriant  with  frequent  transplants.  The  cul- 
tures gradually  became  chromogenic,  producing  first  a  yellow 
and  later  an  orange  or  pink  pigment.  One  culture  transplanted 
Ma}'  26,  1914,  in  gelatin  was  viable  December  1,  liaving  developed 
an  orange  pigment.  The  bacillus  was  decidedly  aerobic,  spreading 
arborescently  over  the  surface  of  the  gelatin  in  sunflower  fashion, 
while  the  beaded  growth  along  the  stab  had  not  perceptibly  pro- 
gressed.   The  viability  was  best  preserved  on  gelatin. 

Bouillon  was  diffusely  clouded  during  the  first  few  hours  of 
growth,  but  soon  cleared  up,  giving  rise  to  a  moderate  quantity 
of  fine  granular  sediment,  collecting  along  the  sides  and  on  the 
bottom  of  the  tube.  When  beef  serum  was  added  to  the  glucose 
bouillon  the  tendency  for  the  organisms  to  clump  was  quite  notice- 
able. 

Neither  glucose  nor  lactose  was  fermented,  nor  was  a  trace  of 
acid  produced  even  when  using  such  a  delicate  indicator  as 
Andrade's  reagent"  (decolorized  acid-fuchsin). 

The  organism  was  resistant  to  antiformin  and  was  non-acid  fast. 
It  stained  faintly  in  IxH^ffler's,  but  easily  with  gentian  violet  and 
carbolfuclisin.  The  best  differentiation  was  brought  about  by  the 
method  of  Gram,  to  which  it  reacted  strongly  under  favorable 
conditions.  IJut  any  change  of  environment  had  a  remarkable 
effect  on  its  j)()wer  to  retain  this  stain. 

*  Miincli.  mod.  Wchnschr..  1907,  liv.  1S68;  Jour.  Amor.   Moil.  Assoc.  1907,  xlix, 
1115. 
»  Jour,  of  Infect.  Dis.,  1906,  iii. 
«  Annual  Report  United  States  Marine  Hospital  Service,  1895,  p.  385. 
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In  gciuTiil  it  cull  1)0  said  that  the  i^rowth  on  old  blood  a<;ar  and 
on  dry  media  caused  a  lar^e  number  of  the  organisms  to  be  decolor- 
ized. In  the  condensation  water  of  cultures  a  week  old  such  changes 
could  easily  be  seen.  In  some  cultures  all  grades  of  reaction  to 
this  stain  might  be  seen;  in  others,  the  entire  culture  was  finally 
decolorized.  Prolonged  growth  on  the  simple  media  was  also  favor- 
able for  the  retention  of  this  stain.  However,  when  the  coccoid 
bodies  were  developed  by  any  of  these  processes  they  were  much 
more  constant  in  their  positive  reaction  to  the  Gram  stain  tlian 
were  the  bacilli.  The  reasons  for  these  deductions  can  be  seen  by 
consulting  the  protocol. 

May  15,  1914.     L  I. 

:May  14,  1914.     Transplant  2. 

May  21,  1914.     Transplant  11. 

May  15,  1914.     L  I,  both  slant  and  water  of  condensation. 

May  15,  1914.    Transplant  19,  L  I. 

May  16,  1914.     Transplant  26,  L  I. 

May  13,  1914.    Transplant  8,  L  11. 

]\Iay  22,  1914.  Transplant  31,  L  I,  condensation  water. 
Another  point  of  interest  toward  which  attention  was  directed, 
lay  in  determining  whether  the  cocci  or  coccoid  forms  were  derived 
from  the  l)acilli  or  represented  a  separate  bacterium.  By  first 
shaking  up  the  organisms  with  sand,  and  then  plating  them  out 
by  the  dilution  streak  method,  isolated  colonies  containing  no 
coccoids  were  found.  When  transplanted  under  unfavorable  condi- 
tions, an  al)undance  of  these  forms  appeared.  (See  plate  cultures 
I,  IT,  and  III,  under  subcultures  of  gland  LI.)  In  addition  it  will 
be  seen  that  gland  L  I  and  L  II  contained  none  of  these  when  the 
growth  first  started.  By  following  the  examinations  of  the  con- 
densation water  of  L  I  from  day  to  day  a  progressive  shortening 
of  the  organism  was  seen,  until  finally  many  of  these  anomalous 
forms  appeared.  One  tube  of  gland  L  II  which  had  contained  no 
coccoids,  ran  along  for  several  days  without  change,  either  macro- 
scopically  or  microscopically.  Then  from  May  15  to  May  16  the 
growth  suddenly  changed  from  a  transparent  dewdrop  character, 
to  a  more  luxuriant  opaque  formation.  Microscopically,  practi- 
cally nothing  but  coccoids  were  found.  (See  L  II,  ■May  16.)  Other 
reference  to  protocols  bearing  on  this  point  are  transplants  No. 
3,  ]\Iay  12  and  May  14;  transplant  No.  16  of  INIay  14;  transplants 
Nos.  14  and  15,  of  May  18. 

It  seems  probable  that  the  coccoids  represent  involution  forms 
of  the  bacillus,  as  they  flourish  under  an  unfavorable  environ- 
ment. If,  for  example,  the  organism  grows  on  a  medium  which 
delays  its  appearance,  or  on  a  stale  or  dry  medium,  coccoids  appear 
quickly.  The  age  of  the  cultures  also  has  a  decided  bearing,  espe- 
cially if  it  be  on  one  which  degenerates  rather  rapidly,  e.  g.,  blood 
agar.     (Under  L I  protocol,  see  description  under  date  of  May  13 
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and  May  15  (Plate  1).  Transplant  II  of  INJay  21,  1914;  transplant 
19  of  I\Iay  15,  1914;  transplant  25;  transplant  35  tube  (3)  of  L  I, 
May  18,  1914;  under  L  II  see  transplant  (S,  and  under  R  I  see  tube 
number  5,  May  15,  1914;  transplant  9  of  May  12,  1914. 

Attempts  to  have  the  coccoids  develop  in  chains  failed.  (Trans- 
plants 40  and  41.)  No  true  spore  formation  or  motility  was 
observed.  Gelatin  was  not  liquefied,  but  was  the  best  medium 
among  those  I  used  to  preserve  the  viability.  Large  involution 
spherical  forms  were  present  in  old  cultures  of  this  medium,  which 
were  usually  chromogenic. 

No  attempt  was  made  to  enter  into  all  the  details  of  morphology, 
and  the  cultural  and  biochemical  characteristics  which  go  to  deter- 
mine unequivocally  the  location  of  the  organism  in  its  proper  place. 
Only  those  were  entered  into  which  Avould  suffice  reasonably  for 
its  identification  as  described  by  those  who  first  isolated  it.  How- 
ever, the  apparently  rare  filamentous  forms  and  its  chromogenic 
capacity  were  novel  to  me. 

Pathogenicity.  May  18,  1914,  a  guinea-pig  and  a  rabbit  were 
each  injected  with  a  salt  suspension  of  1  c.c.  of  the  bacillus  from 
the  right  gland  into  each  thigh  subcutaneously.  A  rabbit  and  a 
guinea-pig  were  also  treated  with  1  c.c.  of  the  suspension  from  the 
left  gland.  This  time  the  injection  was  made  subcutaneously  into 
the  right  thigh,  and  also  intraperitoneally,  1  c.c.  being  given  in 
each  place. 

None  of  the  animals  showed  symptoms,  but  the  rabbit  which 
received  the  injections  in  two  locations  soon  lost  the  extreme 
vivacity  which  had  characterized  her  heretofore.  Progressive 
diminution  in  weight  and  strength  occurred  until  October  20, 
1914,  at  5  P.M.,  when  the  animal  died  in  an  extremely  emaciated 
condition.  (Original  weight,  1940  grams;  antemortem  weight, 
860  grams.)    No  rise  in  temperature  was  observed  at  any  time. 

Autopsy,  October  20,  at  6  p.m.  Smears  were  made  from  all  organs, 
but  were  negative.  Parts  of  the  lung,  liver,  heart,  kidneys,  spleen, 
and  ovaries  were  placed  in  formalin  and  subjected  later  to  a  patho- 
logical examination,  which  was  negative.  Lymphatic  invoh'ement 
was  also  negative.  Parts  of  the  organs  were  planted  on  blood  agar. 
Results  were  negative  except  with  an  ovary,  which  after  five  days 
yielded  on  the  slant  two  small  gray  colonies,  which  proved  to  be 
diphtheroids  of  the  same  character  morphologically  as  the  ones 
injected.  The  condensation  water  surrounding  the  tissue  was  rich 
in  the  same  organism. 

On  triinsi)lants  to  blood  agar  the  organism  grew  in  light  gray 
colonics  after  forty-eight  hours.  It  was  a  strongly  Gram-jiositive, 
non-acid-fast  diphtheroid.  It  produced  no  acid  on  glucose  and 
did  not  liquefy  gelatin.  It  was  decidedly  pleomorphic,  following 
the  same  general  lines  as  its  supposed  antecedent,  except  that  no 
coccoid  forms  have  been  observed  up  to  this  time. 


MELLON:   VACCINE   RESULTS  IN  HODGKIn's  DISEASE  251 

Cultures  of  it  have  been  injected  daily  into  rabbits  for  a  month, 
but  so  far  the  animals  have  shown  no  significant  signs.  Animal 
experiments  with  both  organisms  are  being  continued. 

Vaccine  Treatment  and  Subsequent  History.  Vaccines  were 
prepared  from  the  bacilli  of  both  glands  and  from  the  coccoid  forms 
of  the  left  gland  cultures.  The  organism  was  grown  forty-eight 
hours  on  glucose-agar,  washed  down  in  normal  salt  solution,  fil- 
tered through  glass-wool-cotton  filter  to  remove  clumps,  heated 
to  56°  for  one  hour,  after  which  0.1  formalin  was  added.  Controlled 
for  four  days  on  blood  agar. 

May  25,  at  11  a.m.,  five  millions  of  the  killed  bacilli  of  gland 
L  I  were  given  subcutaneously  into  the  left  arm.  No  temperature; 
no  local,  focal,  or  constitutional  reaction. 

j\Iay  28,  ten  million  bacilli  given  in  the  same  manner.  Glands 
of  right  side  given  a  mild  Roentgen-ray  treatment.  No  reaction  of 
any  sort. 

]May  30.  Some  improvement.  He  turned  his  head  more  easily; 
all  palpable  glands  receded  slightly  and  the  patient  felt  generally 
improved. 

^lay  31.  At  8  a.m.,  fifteen  millions  of  the  dead  organisms  from 
L  I  were  given.  No  reaction  of  any  kind.  No  improvement  in 
his  condition.  In  fact,  the  glands  in  the  cervical  region  were 
gradually  enlarging  and  the  axillar}'  glands  on  the  right  side,  and 
the  inguinal  glands  on  both  sides  were  involved.  A  Roentgen-ray 
treatment  given,  but  no  improvement  resulted. 

June  8.  A  vaccine  of  25,000,000  given  subcutaneously.  Pie 
returned  home  until  July  13.  During  this  time  he  received  three 
doses  of  vaccine,  the  sizes  of  which  were  50,000,000,  75,000,000,  and 
85,000,000.  He  was  not  under  my  control  at  this  time,  but  was 
treated  by  his  home  doctor.  He  reported  no  improvement  from 
any  of  the  vaccines.  The  dose  of  85,000,0(J0  produced  a  rise  in 
temperature  of  3°,  which  receded  in  forty-eight  hours.  The  glands 
continued  to  enlarge. 

July  13.  I  administered  a  dose  of  150,000,000.  He  had  only 
a  slight  temperature  rise,  but  his  condition  did  not  change. 

He  did  not  return  for  further  treatment,  but  went  to  Chicago 
some  time  later,  where  he  was  treated  by  Dr.  E.  C.  Rosenow. 
From  him  I  learned  that  an  axillary  gland  had  been  removed  and 
a  vaccine  prepared.  I  next  heard  from  his  home  town  that  he  died 
about  September  1. 

In  this  case  I  am  unable  to  see  any  good  results  whatever  that 
can  possibly  be  traced  to  his  autogenous  vaccine,  although  the 
dosage  did  not  go  above  150,000,000.  Excepting  a  few  transi- 
tory improvements,  which  might  be  traced  to  the  ]{oentgen-ray, 
his  downward  course  was  a  rapid  and  uninterrupted  one  from 
!\I;!y  S  until  July  13,  and  his  fl(n:ise  six  weels  later  would  seem 
to  conform  to  the  previous  rapidity  with  which  the  disease  pro- 
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gressed.  I  might  add  that  the  removal  of  the  glands  by  surgical 
operation  caused  a  rapid  enlargement  of  the  neighboring  glands. 
I  can  only  hope  that  my  case  was  atypical  and  that  the  general  run 
of  the  cases  will  yield  to  treatment. 


PROTOCOL  OF  CULTURAL  RESULTS. 

Media  No.  1 — Two  per  cent,  glucose  agar  plus  10  per  cent,  beef 
serum.  May  9,  1914:  No  growth.  May  10,  1914.  No  growth. 
May  11,  1914:    No  growth. 

Media  No.  2 — Two  per  cent,  glucose  bouillon  plus  10  per  cent, 
beef  serum.  May  9,  1914:  No  growth.  :May  10,  1914:  The  bouil- 
lon is  diffusely  clouded.  Microscopically  bacilli  of  varying  size  and 
shape  are  found.  ]\Iany  solid  and  barred  types,  while  a  few  have 
bipolar  granules.  A  few  coccoid  forms  are  present.  Stain  well 
with  Gram  but  faintly  with  Loeffler's.  May  11,  1914:  A  heavy 
white  precipitate  is  deposited  at  the  bottom  of  the  tube,  while  the 
supernatant  fluid  is  clear.    No  change  microscopically. 

Media  No.  3 — Two  per  cent,  glucose  agar  plus  5  per  cent,  whole 
human  blood.  May  9,  1914:  Negative.  May  10,  1914:  Negative. 
May  11,  1914:    Negative. 

Media  No.  4— Two  per  cent,  glucose  bouillon  plus  10  per  cent, 
ascitic  fluid.  May  9,  1914:  Negative.  May  10,  1914:  Negative. 
May  11,  1914:    Negative. 

Media  No.  5 — Two  per  cent,  glucose  agar  plus  5  per  cent,  whole 
human  blood  (three  weeks  old).  May  9,  1914:  Negative.  May 
10,  1914:    Negative.    May  11,  1914:    Negative. 


Left  Gland  L  I. 

Media  No.  1 — Two  per  cent,  glucose  agar  plus  10  per  cent.  Wef 
serum.  May  9,  1914:  Negative.  May  10,  1914:  Negative. 
May  11,  1914:    Negative. 

Media  No.  3 — Two  per  cent,  glucose  agar  i)liis  ")  whole  human 
blood.  i\Iay9,  1914:  Negative.^  jNIav  10,  1914:  Negative.  Mav 
11,  1914:    Negative. 

Media  No.  5 — Two  per  cent,  glucose  agar  plus  o  per  cent,  whole 
human  blood  (three  weeks  old).  May  9.  1914:  Negative.  May  10, 
1914:  Tile  cloudy  fluid  surrounding  the  \nvrv  of  gland  shows  the  |  I 
same  findings  as  occur  in  the  bouillon  from  the  right  gland,  except  - 
no  coccoid  forms  are  present.  (Iram-i)ositive.  May  11,  1914: 
Increase  of  turbidity  in  the  condensation  water.  This  was  jHTmitted 
to  run  over  the  slant  of  agar.  .Sm'  tninsphuits  2.  10,  1 1.  1'.).  22.  2:i, 
25,  20,  31.  32.  .")3.  il."),  40.  41,  12  uniler  protocol  of  subi-ultures,  L  I. 
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Left  Gland  L  11. 

Media  No.  3 — Two  per  cent,  glucose  agar  plus  5  per  cent,  whole 
human  blood.  May  9,  1914:  Negative.  May  10,  1914:  Negative. 
May  11,  1914:    Negative. 

Gland  R  I. 

Media  No.  1— :\Iay  12,  1914:  No  g^o^^-th.  :May  13,  1914: 
Growi;h  appeared  for  first  time.  ]Many  coccoid  forms,  ^'ariation 
in  reaction  to  Gram  stain.    May  14,  1914:    No  change. 

Media  No.  2 — ]\Iay  12,  1914:    Increase  of  growi:!}..     No  change 
microscopically.     See  transplants  1,  3,  4,  6,  7,  9,  16,  17,  and  29 
under  Protocol  of  subcultures  R  I.     May  13,  1914:     No  change.' 
May  14,  1914:    No  change. 

Media  No.  3— jNIay  12,  1914:  Negative.  May  13,  1914:  Nega- 
tive. May  14,  1914:  First  growth  appears.  Dewdrop  formation. 
Diphtheroid  and  coccoid  forms.    Gram  positive. 

Media  No.  4— :\Iay  12,  1914:  Negative.  May  13,  1914:  Nega- 
tive.   May  14,  1914:    Negative. 

Media  No.  5 — May  12,  1914:  First  growth  shows  fine  barred 
and  solid  bacilli.  Gram  positive.  INIay  13,  1914:  Growth  first 
occurred  as  Gram  positive  bacilli  and  coccoids.  jNIay  14,  1914: 
Many  barred  forms. 

Gland  L  I. 

Media  No.  1— May  12,  1914:  Negative.  May  13,  1914:  Nega- 
tive.   ]May  14,  1914:  Negative. 

Media  No.  3 — May  12,  1914:  Tube  41  shows  fine,  slender,  long 
bacilli  and  coccoid  forms.  All  are  Gram  positive.  May  13,  1914: 
The  slant  shows  many  coccoids.  Marked  pleomorphism.  The 
condensation  water  shows  bacilli,  narrower  and  shorter,  but  main- 
taining the  granulation.  Sparcity  of  coccoids.  INIay  14,  1914:  No 
change. 

Media  No.  5 — May  12,  1914:  The  slant  shows  a  thin,  grayish, 
slimy  gro^^'th.  ^Microscopically,  diphtheroid  bacteria  of  great 
diversity  of  size  and  shape.  Clubs,  dumb-bells,  and  grotesque 
forms.  Practically  all  have  one  or  more  deep  blue  granules  located 
at  the  dilated  end  of  the  bacillus.  Metachromism.  Loeffler's  stain 
negative,  organisms  are  strongly  Gram  positive.  May  13,  1914: 
Tube  2,  L  I.  All  coccoid  bodies.  Occur  singly  as  diplococci,  or 
in  groups.  Great  diversity  in  staining  power.  This  is  first  growth 
on  Tube  2,  L  I.  May  14,  1914:  No  growth  as  yet  on  slant.  Turned 
condensation  water  over  slant. 

Left  Gland  L  II. 

Media  No.  3— ISIay  12,  1914:  Negative.  May  13,  1914:  All 
bacilli  as  in  Tube  1,  LI.  Dewdrop  colonies  on  slant.  See  trans- 
plants 8,  13,  14,  15,  28,  30,  34,  and  38.  -May  14,  1914:    No  chan^'e. 
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Gland  R  I. 

Media  No.  1— May  15,  1914:  No  change.  May  16,  1914:  All 
are  Gram-positive  coccoids. 

Media  No.  2— May  15,  1914:  No  change.  May  16,  1914:  No 
change.  May  21,  1914:  Most  of  the  bacilli  are  Gram-negative. 
Some  Gram-positive  coccoids  found. 

Media  No.  3 — May  15,  1914:  ]\Iany  barred  forms.  Positive 
to  Gram.    May  16,  1914:    No  change. 

Media  No.  4— May  15,  1914:  Negative.  May  16,  1914:  No 
growth  occurred. 

Media  No.  5— May  15,  1914:  No  change.  May  16,  1914:  No 
change. 

Gland  L  I. 

Media  No.  1— May  15,  1914:  Negative.  May  16,  1914:  No 
gro^\'th  occurred. 

Media  No.  3 — ^laj'  15,  1914:  Condensation  water  shows  many 
Gram-positive  coccoids,  and  many  Gram-negative  diphtheroid 
bacilli.  May  16,  1914:  Condensation  water  of  L  I  contained 
small  Gram-positive,  barred  bacilli. 

Media  No.  5 — May  15,  1914:  Fine  dewdrop  growth,  just  start- 
ing to  turn  gray.  Strongly  Gram-positive  cocci.  ^Nlay  16,  1914: 
No  change. 

Gland  L  II. 

Media  No.  3 — ]May  15,  1914:  Forms  are  shorter  and  more  of 
the  solid  type,  but  still  bacilli.  jNIay  16,  1914:  All  Gram-positive 
cocci.  The  slant  is  no  longer  of  dewdrop  appearance,  but  is  light 
gray. 


PROTOCOL  OF  SUBCULTURES   OF   GLAND   REMOVED  FROM  THE   RIGHT 
CERVICAL  REGION    (r  I). 

Firat  generation  of  niihciiltnres. 

May  12,  1914— Transplants  1  and  3  planted  May  11.  From 
]\Iedia  No.  2  to  fresh  whole  blood  agar  (Media  No.  3).  Both  tubes 
show  some  heavy  gray  colonies  and  some  that  look  like  dewtlrops. 
Tile  former  ixrv  (Jram-positive,  slender,  long  bacilli  with  marked 
granulations.  Only  a  few  club  forms.  liarred  type  predominates 
if  the  media  is  a  little  old  or  dry.  The  dewdrop  colonies  show  the 
same  bacteria. 

INlay  17,  1914 — Transplants:  6  and  7  from  Media  No.  2  to  Media 
\(».  I.  Shows  a  pure  culture  of  ^•ery  large  bacilli  with  most  intense 
barring.  No  coccoid  forms  j)resent.  Protoplasm  is  light  blue, 
but  the  bars  are  intense  blue.    Transplant  29  is  from  the  incubated 
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jjluiul  in  the  Petri  dish  on  whieh  eolonies  appeared  first  May  12. 
Planted  on  beef  serum  bouillon.  A  precipitate  formed  in  the  bottom 
of  the  tul)e.  Supernatant  fluid  clear.  No  dumping.  Shows 
Gram-positive  coecoid  forms. 

]May  15,  1914 — Tube  5.  First  a])pearance  of  growth  May  12. 
Single  colony  growing  from  a  piece  of  gland  tissue.  Colony  gray 
and  has  not  spread  laterally  as  much  as  in  depth.  Microscopically, 
short,  fat  Gram-positive  bacilli  of  the  solid  type,  as  well  as  thinner 
curved  (jram-negative  filaments,  wliicli  may  or  may  not  be  })acteria. 

Second  generation  of  snbcvlhires. 

]\Iay  13,  1914 — Transplant  4  from  dewdrop  colonies  of  transplant 
1  to  ]\ledia  Xo.  2.    Shows  slender  solid  type  bacilli,    (iram-positive. 

]\Iay  1(),  1914 — Transplant  9  from  dewdrop  colonies  of  transplant 
1  to  ]\Iedia  Xo.  5.  ^Many  coecoid  forms  mixed  with  slender  bacilli. 
\'ariation  in  reaction  to  Gram  stain.  Some  bacilli  are  greatly 
decolorized. 

May  14,  1914 — Transplant  16  from  transplant  3  to  Media  X^o. 
5.  Shows  Gram-positive  barred  and  coecoid  forms.  Transplant 
17  from  transplant  6  to  Media  No.  1.  Shows  same  forms  as  trans- 
plant b.  Transplant  18  from  transplant  1  to  jNIedia  Xo.  3.  Dew- 
drop  colonies.  ^Microscopically,  strongly  Gram-positi\'e,  barred 
bacillus. 

Part  of  right  gland  in  Petri  dish  incubated  at  37°,  ]May  8.  Small 
gray  colonies  appeared  May  12.  Mostly  they  are  Gram-negative 
cocci,  although  a  few  are  Gram-positive.  Some  colonies  are  very 
fine,  slender  bacilli,  with  coecoid  forms  which  are  Gram-negative. 

Subsequent  examination  of  previous  subcultures. 

May  13,  1914 — Transplant  3.  Still  shows  slender,  long  bacilli. 
Gray  growth  gradually  becoming  opaque. 

^lay  14,  1914 — Transplant  3  shows  true  coecoid  forms,  but  little 
else.  The  individuals  are  quite  large.  There  are  many  short, 
plump  bacilli  and  some  barred  types.  Compare  description  of 
same  culture  of  ]\Iay  12. 

May  14,  1914 — Transplant  G.    XO  change.    All  Gram-positive. 

May  16,  1914 — Transplant  6.  ^  ery  few  are  Gram-positive. 
Mostly  Gram-negative,  barred  forms. 

]May  13,  1914 — Transplant  1.  Gro\\'th  changed  from  dewdrop 
to  gray,  and  colonies  are  opaquely  stippled. 

^lay  21,  1914 — Tube  5,  R  I,  transplanted  to  beef  serum.  Very 
slow  development.  Fusiform  and  barred  types.  Only  moderately 
positive  to  Gram. 

May  21,  1914 — Transplant  17.  Large,  barred  bacilli.  Some 
positive  and  some  negative  to  Gram. 
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Fin-f  generaiion  on  different  media. 

]\Iay  12,  1914 — Transplant  2  from  condensation  water  of  L  I  on 
]\Iedia  No.  3  to  ]Media  No.  3.  An  apparently  pure  culture  of  a 
bacillus,  uniform  in  size  and  shape,  with  many  Gram-positive, 
barred  forms.  Transplant  10  from  the  condensation  water  of  L  I 
to  beef  serum.  (jNIedia  Xo.  1.)  ]Many  barred  forms  and  some 
coccoids. 

May  21,  1914— Transplant  11  from  L  I,  :\Iay  13,  to  old  blood 
agar.  All  are  cocci  of  varying  sizes.  Some  Gram-positive  and  some 
Gram-negative. 

I\Iay  15,  1914— Transplant  19  planted  May  14,  1914,  from  slant 
of  L  I  to  jNIedia  No.  5.  Shows  a  fine  dewdrop  growth.  ]\Iicro- 
scopically,  shows  coccoids,  moderately  Gram-positive. 

May  16,  1914 — Transplant  25  from  agar  slant  L  II  on  ]Media 
No.  3  to  Media  No.  1.  ]\Iainly  small  Gram-positive  cocci,  and  a 
few  bipolar  bacilli. 

May  17,  1914— Plate  I.  May  11,  1914,  a  dilution  streak  on 
Petri  dish  of  jNIedia  No.  5  from  condensation  water  of  L  I.  No 
gro\A'th  until  plate  was  moistened  with  salt  solution.  Then  the 
individual  colonies  appeared  along  the  streak.  An  examination 
of  individual  colonies  shows  Gram-positive  and  Gram-negative 
diphtheroids  in  the  same  colony. 

]\Iay  18,  1914 — Plate  III  from  condensation  water  of  L  I  to 
Media  No.  3,  planted  INIay  16.    Same  results  as  on  Plate  1. 

May  18,  1914 — Transplant  35  from  condensation  water  of  L  I, 
planted  May  12,  1914  on  ISIedia  No.  5.  First  growth  May  17,  1914. 
Nothing  but  Gram-positive  coccoids. 

May  18,  1914 — Transplant  31.  Entire  gland  L  I  transplanted 
to  Media  No.  3  on  May  1 6,  1 914.  Shows  diphtheroids  of  remarkable 
diversity  of  form.  They  are  strongly  (rram-positive.  Many  drum- 
stick forms  are  present,  the  stems  of  which  are  projected  into  long 
tails  which  stain  Gram-negative.  Sometimes  these  whips  or  tails 
branch  simply,  but  at  other  times  the  arborization  is  almost  dendri- 
tic. These  (iram-ncgative  filaments  are  also  free  in  the  smear. 
They  may  cxj)liiin  the  api)arent  Gram-negati\'e  filaments  or  bac- 
teria found  in  the  other  cultures.  The  oval  coccoids  often  liave 
tails  at  both  ends.  Some  are  (iram-])ositive  and  others  Gram- 
negative.  They  resemble  early  Ix'ishmann-Donovan  bodies. 
Transplant  35.  Prom  condensation  water  of  P  I,  planted  ]\Iay 
12  on  Media  No.  5.    Nothing  but  (iram-i)()sitive  coccoids. 

Second  generation  on  different  media. 

May  ](),  1914— Transplant  2(),  from  transplant  2.3  to  Media 
No.  3.  1  )iphtiieroids  and  coccoids  which  show  all  grades  of  reaction 
to  Gram  stain. 
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May  18,  1914 — Transplants  32  and  33  from  transplant  26  on 
Media  Xo.  3.  About  same  forms  as  described  under  transplant 
31,  excepting  there  are  fewer  coccoids  and  Gram-negative  filaments. 

iNIay  IS,  1914 — Transplant  Plate  II.  Transferred  a  colony  of 
diphtheroids  from  Plate  I  to  a  plate  of  Media  Xo.  1 .  Microscopi- 
cally, they  are  all  (iram-{)ositive  cocci  of  varying  sizes.  There  are 
some  bipolar  bacilli,  the  bodies  of  which  stain  j)oorIy  with  Gram. 

May  IS,  1914 — Transplant  Xo.  2,  transplanted  to  Media  Xo.  3 
from  original  colonies  of  Plate  I  which  were  cocci.  ^Microscopically 
nothing  but  Gram-positive  cocci.  Transplant  Xo.  10  is  from  Plate 
III  into  human  serum  bouillon.  In  eighteen  hours,  growth  shows 
cocci,  but  merely  a  suggestion  of  chain  arrangement.  Xothing 
definite.  Transplant  41  from  Plate  III  into  beef  serum  bouillon. 
A  very  decided  clumping  of  the  cocci  occurs.  Xo  suggestion  of 
chain  arrangement. 

Subsequent  examinations  of  subcultures  L  1. 

]\Iay  13,  1914 — Transplant  2.  Slender,  barred  bacilli  in  the 
condensation  water.    Xo  change. 

May  14,  1914 — Transplant  2.  Great  variation  in  the  reaction 
to  Gram-stain.    Many  bacteria  are  nearly  decolorized. 

]\Iay  22,  1914 — Transplant  31.  The  slant  shows  many  branching 
forms  of  diphtheroids.  Gram-positi\'e.  The  shapes  are  more 
regular  in  the  condensation  water,  and  do  not  hold  the  Gram-stain 
well. 

:May  18,  1914— L  II,  tube  3,  planted  May  8.  First  growth  May 
lo.    Almost  all  Gram-positive  cocci.    Very  few  diphtheroids. 

Subsequent  examinations  of  subcultures  L  II. 

May  21,  1914— L  II  on  Media  Xo.  2.  Xo  change.  All  Gram- 
positive  coccoids. 

PROTOCOL  OF  SUBCULTURE  OF  THE  SECOND  GLANT)  REMOVED  FROM 
THE  LEFT  CERVICAL  REGION   (l   II). 

First  generation  of  different  media. 

May  13,  1914— Transplant  8  from  L  II  Media  Xo.  3  to  :\Iedia 
Xo.  1.  Short  plump  forms  with  small  amount  of  barring  and 
granulation.  They  are  not  Gram-negative,  but  are  greatly  decolo- 
rized. 

]\Iay  17,  1914 — Transplant  28  is  from  slant  of  gland  L  II  into 
Media  X^o.  2.  Precipitate  in  the  bottom  of  the  tube,  while  the 
supernatant  fluid  is  clear.  Shaking  yiehls  a  finely  granular  cloud. 
Marked  clumping  tendency.  Transplant  30  is  from  L  II  slant 
into  human  serum  bouillon.    Same  findings  as  transplant  28. 
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May  18,  1914 — Transplant  34.  L  II  planted  on  Media  No.  1, 
]\Iay  15.  Shows  Gram-positive  cocci.  Transplant  38,  from  tube 
2,  gland  L  II  which  showed  nothing  but  cocci  on  first  examination. 
No  change  in  this  transplant. 

May  18,  1914 — Transplant  13,  from  transplant  28  to  Media 
No.  1.  All  Gram-positive  cocci.  Transplant  14  and  15  are  from 
transplant  28  to  Media  No.  5.  Small  Gram-positive  coccoids. 
Some  do  not  hold  the  stain  well. 


THE  DIAGNOSIS  BETWEEN  PRIMARY  AND  SECONDARY 
ACUTE  CARDIAC  PICTURES. ^ 

By  Robert  N.  Willsox,  ]M.D., 

PHILADEI.PHIA. 

It  is  with  a  full  appreciation  of  the  intimacy  of  the  confidence 
imposed  upon  the  consultant,  and  of  the  restrictions  limiting  the 
ownership  of  clinical  data  acquired  under  the  relations  of  profes- 
sional privilege  and  friendship,  that  I  am  venturing  to  sketch  in 
barest  outline  four  cases  seen  recently  in  conference  with  medical 
friends. 

The  first  was  of  a  man  who  complained  of  intense  dyspnea  on 
the  slightest  exertion  in  bed,  of  substernal  oppression,  of  palpita- 
tion, and  of  sharp  precordial  pain.  The  pulse  was  feeble,  slightly 
irregular,  and  in  rate  120.  The  temperature  was  subnormal.  The 
cardiac  symptoms  had  impressed  his  physician  to  the  extent  of 
leading  him  to  minimize  the  fact  that  the  patient  was  breathing 
little,  if  at  all,  with  his  left  side,  which  posteriorly  showed  unmis- 
takable evidence  of  a  bronchopneumonia,  from  which  in  due  course 
he  died. 

The  second  patient  was  a  young  woman  whose  pulse  rate,  when 
I  first  saw  her,  was  ]'M)  and  above  on  the  sliglitest  exertion.  Even 
at  rest  it  remained  constantly  about  111).  She  had  been  an  excessive 
tea  and  coffee  drinker,  and  had  been  in  the  habit  of  frequently 
using  headache  powders.  She  was  of  a  highstrung,  neurotic  tem- 
perament, and  the  \ictim  of  long  indoor  hours,  overworry,  and 
work.  When  sent  to  me  for  examination  she  could  hardly  walk 
from  tile  door  to  a  chair.  Palpitation  and  dysj)noa  were  distressing, 
and  were  v.xvw  worse  when  at  rest  in  bed  than  when  exercising. 
Moderate  lunnbness  and  i)ain  at  times  extended  down  the  right 
ami.     'i'lierc  was  no  cough,  no  sputum,  no  henioj)tysis.     She  had 

'  Rciid  hcfort'  thu  Section  i>m  Mrdicinc,  College  of  Physicians  of  l'hil.ic|c>l|i|ii;i. 
November  23,  1914. 
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been  healthy  until  five  weeks  before.  Iler  pliysieiaii  coneluded  that 
her  ease  was  one  of  neurasthenia.  This  patient's  heart  was  found 
widely  dilated  to  the  right,  left,  and  upward;  both  jugulars  were 
pulsating  in  systole,  and  over  the  entire  preeordia  could  be  heard  a 
rough,  short,  systolic  murmur.  There  was  no  edema.  The  lungs 
showed  here  and  there  a  few  suberepitant  rales  due  to  congestion. 

The  third  i)atient  was  a  yoimg  man  who  presented  a  series  of 
clinical  symptoms  very  similar  to  the  preceding,  except  that  he 
was  large  and  robust  of  frame,  whereas  i)atient  Xo.  2  was  thin  and 
frail.  His  dyspnea,  palpitation,  and  general  i)hysical  exhaustion 
had  increased  progressively  during  three  months,  until  he  himself 
was  alarmed.  He  had  previously  been  strong  and  well.  His  physi- 
cian, a  woman,  sent  him  to  me  for  examination  primarily  in  order 
that  sexual  excesses  might  he  determined  or  excluded  as  the  basal 
factor  in  the  case.  The  clinical  picture  was  suggestixe  of  myocardial 
incompetency.  The  physical  examination  did  not  dispel  the  likeli- 
hood of  this  supposition.  But  the  boy's  own  frank  admission  of 
excessive  sex  intercourse,  as  well  as  the  favorable  outcome  of  the 
case,  left  no  other  conclusion  possible  than  that  the  myocardium 
was  and  is  normal  and  sound  when  permitted  to  perform  its  func- 
tions under  the  influence  of  sane  nervous  stimuli  in  a  body  nourished 
by  internal  secretions  which  were  being  squandered  in  riotous 
waste. 

In  the  fourth  and  last  case  I  was  asked  to  examine  the  heart 
with  a  view  to  the  possibility  of  a  septic  myocarditis.  The  patient 
was  sufi'ering  at  the  time  from  a  suppurating  knee-joint  and  a  large 
inguinal  ])us  collection.  His  pulse  was  110  to  120,  his  temperature 
had  just  touched  U)')°  F.,  he  was  coughing,  and  spitting  mucus 
and  l)right  red  blood.  On  examination  it  was  evident  that  his 
heart  was  widely  dilated,  with  active  venous  pulsation  in  the  neck, 
and  marked  arrhythmia.  The  cardiac  action  was  angry,  but  there 
was  no  murmur  ])resent.  A'ery  striking,  however,  at  the  first  glance 
were  the  inunijbility  of  the  entire  left  chest  as  compared  with  the 
laboring  right  side,  and  the  shower  of  suberepitant  rales  heard  in 
the  left  axilla.  There  was  undoubtedly  present  a  septic  congestion 
or  (its  later  stage)  a  central  bronchopneumonia,  and  the  cardiac 
embarrassment  was  evidently  to  be  attributed  equally  to  it  and  to 
the  causal  toxemia. 

The  study  of  the  foregoing  and  similar  cases  has  led  me  for  my 
own  benefit,  as  well  as  for  the  advantage  of  others  who  may  be 
placed  in  similar  conditions,  to  attempt  to  formulate  a  working 
scheme  for  the  discrimination  between  primary  and  secondary 
acute  cardiac  clinical  syndromes. 

I  shall  not  consider  at  this  time  the  relation  between  the  heart 
and  the  kidney,  or  between  heart  insufficiencies  and  sclerosis  of 
the  vascular  system.  These  fields  are  too  extensive  and  present 
the  conditions  of  chronic  rather  than  acute  disease.     Moreover, 
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thi'ir  discussion  would  fin;dly  lead  us  to  no  dcHuitc  aiiTccnuMit. 
I  shall  dwell  hricHy  on  such  acute  cardiac  jiictiires  as  aj)])ear  in 
neurotic  states,  in  gastro-intestinal  toxemias,  in  the  i)neumonias, 
in  tuberculosis,  in  hyperthyroidism,  in  drug  intoxications,  and  other 
systemic  embarrassments  that  tend  to  obscure  the  real  causal  factor 
and  to  over-  or  underemphasize  the  heart. 

At  the  close  of  a  clinic  a  few  days  ago  the  question  was  asked, 
"How  does  it  happen  so  often  that  the  first  signs  of  a  pulnonary 
tuberculosis  are  heart  or  stomach  symptoms?"  This  question  graph- 
ically defines  the  aim  and  the  limitations  of  this  study.  If  we  were 
to  use  slightly  different  words  we  might  ask,  "How  often  does  the 
heart  act  as  the  spokesman  for  other  organs;  how  can  we  make 
certain  when  it  is  speaking  only  for  itself?" 

There  will,  no  doubt,  be  as  manj'  methods  of  procedure  as  there 
are  individual  examiners.  It  may  even  be  that  the  most  thorough 
anfl  successful  of  all  will  formulate  no  definite  scheme.  If  so  he 
deserves  no  credit  for  his  talent  other  than  as  the  possessor  of  an 
inheritance  by  divine  right.  He  is  fortunate,  but  he  has  not  earned 
his  success.    However,  there  are  not  many  of  him. 

It  is  well  to  recognize  the  fact  at  the  start  that  the  discrimina- 
tion is  not  always  easy,  and  now  and  again  is  exceedingly  trying 
and  difficult.  There  are  two  general  conditions  in  which  we  may 
find  ourselves  put  to  the  test,  and  two  cardinal  principles  upon  which 
it  appears  to  me  rational  to  base  our  procedure.  The  first  of  the 
general  conditions  is  exemplified  in  a  patient  experiencing  cardiac 
symptoms  in  the  presence  of  (though  not  necessarily  due  to)  organic 
muscular  or  valvular  disease  of  the  heart.  The  second  may  be  noted 
in  one  suffering  from  a  cardiac  syndrome  in  the  entire  absence  of  a 
recognized  antecedent  lesion,  and  perhaps  in  the  presence  of  a  heart, 
normal  heretofore,  and  still  normal  under  ordinary  circumstances. 

Tlie  first  and  by  all  odds  the  best  method  I  could  suggest  would 
be  a  deliberate  and  complete  ignoring  of  the  heart  in  the  preliminary 
physical  examination  and  a  studied  efi'ort  to  explain  doubtful 
symptoms  on  other  grounds  than  those  of  cardiac  disease.  Failing 
in  this,  and  forced  at  length  to  consider  the  heart  as  the  origo  et 
fons  mali,  I  would  ])rop()se  as  the  second  step  in  the  diagnosis  a 
still  further  reluctance  to  attribute  more  of  importance  to  the  car- 
diac disease  than  is  its  due.  Translated  into  other  terms  this  means 
that  we  should  contimially  remember  the  intimacy  of  tlie  inter- 
relation between  the  lu^art  and  every  other  of  the  thoracic  and 
abdominal  viscera,  also  the  brain,  and  the  influence  of  this  inter- 
relation upon  the  symptoms  arising  from  these  organs. 

The  functional  integrity  of  every  organ  depends  first,  if  not  last, 
upon  the  origination  of  a  tiny  stimulus  in  the  cardiac  sinus  node, 
u|)on  its  transmission  tiirough  the  several  conducting  pathways, 
and  ui)on  the  heart's  systolic  output  in  suitable  quantity  of  a 
nourishing  blood  supply.    This  being  true,  it  will  be  easy  for  slight 
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and  secondary  cjinliac  embarrassments  to  announce  tluMuselves  in 
the  lanijuajie  of  eitlier  liungry  or  ovtrt'ed  heart-dependent  origans. 
Stan(Hn_u'  on  the  thresliold  of  a  thorou^li,<:;oin,i^  reconstruction  of  the 
l)hysiolo^;y  of  the  heart  and,  consequently,  of  the  ])iiysical  (Hag- 
nosis  of  cardiac  disease,  our  task  at  once  takes  on  a  perplexing 
and  tentative  nature,  and  our  doctrines  must  be  correspondingly 
circumspect. 

Confusion  will  most  often  come  from  the  respiratory  side.  Fast- 
ened securely  to  the  lungs  above  and  behind  by  the  pulmonary 
vessels  and  the  pericardial  reflections,  and  still  more  firmly  to  the 
diaphragm  below  by  its  pericardial  union  with  the  w^all  of  the  infe- 
rior vena  cava,  the  heart  experiences  every  movement  of  the  lungs, 
one  or  both,  and,  in  pulmonary  affections,  suffers  not  only  from  too 
much,  but  from  an  imsuitable  form  of  exercise.  The  lungs  expand 
from  the  apex  downward,  and  in  their  excursion  carry  the  heart 
downward  from  its  normal  position.  As  soon  as  the  great  veins 
are  put  under  traction  their  supply  of  blood  to  the  auricles  is  inter- 
fered with  and  the  equilibrium  and  mechanism  of  the  cardiac 
cycle  at  once  has  to  pay  toll.  This  interference  with  the  veno-auri- 
cular  flow  is  a  far  more  vital  menace  than  any  mere  mechanical 
obstruction  in  the  pulmonary  tissue.  There  can  exist  no  room  for 
doubt  that  an  excessive  number  of  the  30,000  and  more  air  vesicles 
may  be  put  out  of  commission  by  overdistention,  or  by  crowding 
with  exudate,  or  by  rupture,  or  by  collapse  due  to  pressure  from 
fluid  or  other  cause  without.  These  are,  however,  not  the  condi- 
tions that  lead  to  serious  acute  mechanical  disturbances.  Very 
seldom  do  they,  of  themselves,  cause  fatality.  The  bacteremias 
and  toxemias  that  cause  these  states  are  the  vital  factors  threaten- 
ing the  heart,  not  the  consolidations  and  the  congestions  and  the 
edemas  and  the  transudates  and  exudates  of.  fluid,  as  a  rule.  Be- 
cause of  this  fact  both  the  myocardium  and  the  gastric  mucosa 
offer  their  early  complaint  in  tuberculosis  and  pneumonia;  and, 
for  the  same  reason,  not  infrequently,  the  cardiac  or  the  gastro- 
intestinal picture  dominates  the  course  of  the  pulmonary  disease. 
A  focus  of  bronchopneumonia  no  larger  than  the  tip  of  the  little 
finger  may  prove  a  vigorous  enough  centre  for  the  spread  of  an 
infection  that  may  express  itself  loudest,  for  the  reasons  given,  in 
terms  of  cardiac  distress.  The  nerve  and  muscle  cells  and  fibers 
of  the  myocardium  are  being  attacked  by  the  toxin,  and  the  rapid 
and  irregular  respiratory  movements  are  coincidently  depri^•ing 
the  heart  of  its  supply  of  blood.  Its  complaint  can  be  heard  and 
felt  throughout  the  entire  economy. 

Our  first  step,  therefore,  is  directed  toward  the  exclusion  of 
primary  pulmonary  disease. 

Xext  in  order  of  the  important  causes  of  secondary  cardiac  dis- 
abilities will  be  the  miscliief-making  due  to  gastro-intestinal  toxins. 
These  may  arise  from  the  decomposition  of  an  oversupply  of  food 
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or  make  their  appearance  in  the  form  of  food  end-products.  Eiistis- 
has  suggested  certain  of  the  amino-acids,  especially  histamin,  as 
influential  in  this  direction.  I  have  no  doubt  he  is  correct  in  his 
belief.  But  long  before  Eustis  or  any  other  medical  writer  recorded 
his  observations  the  human  individual,  lay  and  medical,  was 
experiencing,  with  full  knoAvledge  of  the  cause,  the  hypertension, 
tachycardia,  palpitation,  arrhythmia,  and  precordial  pain  as  the 
result  of  an  overindulgence  in  any  and  every  kind  of  food,  and, 
in  the  case  of  certain  individuals,  of  the  most  sparing  indulgence 
in  certain  non-protein  articles  of  diet  rated  as  uniformly  beneficial. 
I  have  had  many  an  uncomfortable  personal  experience  of  this 
kind  in  the  form  of  a  toxemia,  many  of  the  expressions  of  which 
were  purely  cardiac  and  circulatory,  resulting  from  the  ingestion 
of  an  apple  or  an  orange.  An  identical  picture  could  and  can  be 
produced  at  any  time  by  shell-fish  or  by  an  excess  of  any  kind  of 
food. 

Appendicitis,  acute  or  chronic,  gastric  disorders,  duodenal  ulcer, 
simple  or  tuberculous  enteritis,  the  amebic  infections,  all  spell 
toxemia  and  consequent  myocardial  involvement.  Frequently 
there  is  added  a  mechanical  factor  in  the  form  of  tympanites  to 
still  further  embarrass  the  involved  heart.  Not  infrequently  also 
there  appear  acute  renal  or  pulmonary  contributions,  which,  in 
their  turn,  burden  the  heart  as  it  runs  the  gauntlet  of  this  vicious 
circle.  I  have  more  than  once  had  referred  to  me  a  patient  with 
a  supposed  cardiac  disease,  whose  circulatory  symptoms  disappeared 
as  soon  as  the  gastro-intestinal  tract  and  the  dietary  had  been 
subjected  to  the  appropriate  hygienic  regime. 

It  is  tempting  to  include  the  thyroid  and  pituitary  disorders  as 
well  as  the  adrenal  affections,  and  to  indicate  the  prominence  and 
frequency  of  the  secondary  reflections  in  the  heart.  The  grave 
anemias,  the  onset  of  the  acute  infectious  diseases,  sepsis  in  any 
and  all  of  its  forms,  may  furnish  pictures  of  an  essentially  cardiac 
hue. 

The  point  to  be  emphasized  here  is  that  a  heart  free  from  ante- 
cedent disease  may  protest  so  vigorously  concerning  its  vicarious 
distress  as  to  divert  attention  from  the  true  etiology  and  from  the 
seat  of  primary  involvement.  It  may  also  invite  treatment  that 
will  not  only  prove  unavailing,  but  detrimental,  because  directed 
at  an  innocent,  even  though  a  noisy  and  com})laining  target. 

The  second  method  of  discrimination  requires  equal  nicety  of 
judgment,  and  precision,  and  thoroughness  in  the  physical  exami- 
nation— namely,  the  weighing  of  the  influence  of  a  known  organic 
cardiac  disease  against  the  secondary  symptoms  due  to  incompe- 
tency of  other  organs.  All  insufliciencies  of  the  lungs,  liver,  kidneys, 
or  gastro-intestinal  tract  directly  dependent  upon  cardiac  disease 

'  New  Orli'aiis  Med.  ami  Surg.  Jour..  1914,  p.  730. 
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are  properly  a  part  of  the  primary  cardiac  picture,  and  should  be 
included  therein.  But  we  must  sharply  differentiate  between  the 
symptoms  attributable  to  an  old  valvular  lesion  with  its  accompany- 
ing myocardial  degeneration  and  those,  for  example,  of  an  inter- 
current infectious  ])neumonia;  we  must  distinguish  between  the 
syndromes  of  a  rheumatic  endocarditis  and  myocarditis  and  the 
cardiac  symptoms  of  an  intercurrent  gonorrhea;  and,  finally. 
we  must  distribute  the  responsibility  for  symptoms  in  the  not 
infrequent  coincidence  of  a  persistent  influenzal  pneumonitis  or 
apical  tuberculosis  and  "rheumatic"  or  syphilitic  organic  cardiac 
disease.  The  foregoing  constitute  practical  illustrations  of  the  diffi- 
culty, as  well  as  the  intense  interest,  involved  in  the  study  of  the 
heart  in  its  many  relations,  primary  and  secondary. 

It  will  be  of  advantage  to  remember  that  tachycardia,  arrhy- 
thmia, cough,  blood-spitting,  and  even  the  physical  signs  of  acute 
dilatation  may  result  from  pulmonary  or  gastro-intestinal  disease 
in  the  complete  absence  of  primary  cardiac  disease.  Demonstrable 
extension  of  the  right,  left,  and  upper  cardiac  boundaries,  an  extended 
precordial  impulse,  a  muffling  of  the  cardiac  sounds,  edema  of  the 
extremities  and  of  the  genitalia,  and  of  the  serous  cavities,  extreme 
degrees  of  cyanosis,  precordial  aching  and  oppression  (as  contrasted 
with  sharp  pain),  and  a  markedly  low  systolic  blood-pressure,  all 
point  to  primary  cardiac  incompetency,  both  in  the  presence  and 
absence  of  contributory  symptoms  originating  in  other  organs. 
A  high  degree  of  arteriosclerosis  in  child  or  adult  speaks,  n  yriori, 
for  an  incompetent  heart  muscle  of  long  standing.  In  the  child 
it  usually  also  represents  a  systemic  hereditary  syphilis.  Such  a 
paper  as  this  might  be  extended  indefinitely.  Its  value  or  useless- 
ness  will  depend  upon  its  success  in  imbuing  the  hearer  or  reader 
with  the  need  of  humble,  painstaking  care  rather  than  haste  in  the 
final  determination  of  the  causal  factor.  Brilliancy,  after  all, 
should  be  only  lightning  thoroughness. 

Careful  history-taking  is  an  absolute  essential  which  merits  more 
serious  comment  than  is  permitted  by  the  time  in  hand.  The 
study  of  the  blood-pressure,  especially  with  respect  to  excessive 
pulse-pressure  or  cardiac  overload,  will  often  enable  one  to  avoid 
the  error  of  misinterpreting  an  organic  myocardial  disease.  An 
insistence  upon  the  opportiuiity  of  eating  at  table  with  the  patient, 
and  keeping  him  or  her  inider  direct  observation  during  several 
meals,  will  occasionally  furnish  the  final  clue,  uniting  and  correlating 
the  obscure  train  of  evidently  toxemic  cardiac  complaints. 

A  blood  culture  even  in  an  incipient  tuberculosis'^  will  often 
afford  valuable  evidence  of  the  activating  factor  in  a  disturl)ing 
cardiac  syndrom*'. 

I  have  said  enough  to  attract  attention  to  the  importance  not 

'  Lopatin,  Russky  Vratch,  June  6,  1914.  Nine  out  of  sixteen  guinea-pigs  inocu- 
lated gave  a  positive  tuberculosis  test. 
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only  of  the  ever-increasing  number  of  instances  of  cardiac  and  car- 
diovascular disease,  but  equally  to  the  vital  necessity'  of  separating 
the  physical  signs  and  symptoms  that  are  not  primarily  due  to 
cardiac  disease  from  those  that  are. 

We  must,  by  every  rational  endeavor,  avoid  laying  upon  the  heart 
an  etiological  overload  in  the  form  of  secondary  symptoms. 


THE  CAUSES  OF  BACKWARD  DISPLACEMENT  OF  THE  UTERUS. 
By  Philip  F.  Willlvms,  M.D., 

INSTRUCTOR    IN    OBSTETRICS,    UNIVERSITY    OF    PENNSYLVANIA,    ASSISTANT    GYNECOLO- 
GIST   TO    THE    PRESBYTERIAN    HOSPITAL,    PHILADELPHIA. 

The  varied  symptom-complex  of  real  or  fancied  injuries  sustained 
by  a  railroad,  trolley,  or  traffic  accident  often  presents  some  refer- 
ence to  the  condition  of  the  pelvic  organs,  and  in  an  examination 
of  the  pelvis  in  an  attempt  to  locate  the  seat  of  the  trouble  a  retro- 
displaced  uterus  may  be  found.  That  such  a  condition  may  occur 
through  an  accident  seems  firmly  fixed  in  the  public  mind,  and  even 
among  the  profession  the  idea  that  sudden  or  acute  retrodisplace- 
ment  of  the  uterus  can  occur  through  falls,  straining  or  similar 
injuries  apparently  finds  credence.  So  by  the  patient,  and  not 
infrequently  by  the  medical  attendant,  the  newly  discovered  retro- 
displacement  is  held  as  the  cause  of  the  backaches,  headaches,  and 
other  manifestations  of  the  nervous  breakdown  or  neurasthenia 
which  often  follows  such  an  accident.  With  the  idea  of  such  an 
etiological  factor  for  the  condition,  legal  action  to  recover  damages 
is  instituted  against  some  common  carrier,  railroad,  or  trolley  line 
on  which  at  a  previous  time  the  patient  may  have  been  thrown 
from  her  seat  or  suffered  a  fall  from  derailment  or  other  mishap. 

The  question  arises  as  to  whether  such  a  condition  as  acute 
retrodisplacement  of  the  uterus  may  be  produced  by  a  sudden  fall, 
strain,  or  injury.  A  reference  to  the  standard  text-books  on  dis- 
eases of  women  shows  that  while  such  a  cause  is  not  considered  by 
some  authors,  it  is  mentioned  by  others  simply  to  denj'  their 
belief  in  it,  and  where  it  is  classed  as  a  possible  factor,  it  must  be 
regarded  as  occurring  only  in  extremely  rare  instances.  As  a  rule, 
simple  retrodisplacemcMit  of  tlie  uterus  per  .sv  seldom  if  ever  causes 
symptoms  for  wliicli  medical  n^lief  is  sought,  the  accompanying 
j)athology  in  most  cases  being  responsible  for  the  subjective  sjTnp- 
toms.  It  is  possible  that  a  partially  retroverted  uterus  or  a  uterus 
already  in  retrov<'rsion  might  by  some  sudd<Mi  increase  in  j)ressure 
of  the  abdoniinal  contents,  as  by  straining  or  \iolent  injury,  be 
forced  down  in  the  peK  ic  cavity.     In  such  an  instance  the  sudden 
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ligamentary  strain  might  cause  immediate  pelvic  pain.  But  in 
many  cases  the  pain  referred  to  the  pelvis  is  of  muscular  origin,  and 
has  nothing  whatever  to  do  with  a  displaced  uterus.  The  patient 
previously  ignorant  of  this  condition  may  have  noticed  no  symptoms 
resulting  therefrom,  but  her  attention  will  remain  focussed  upon  it 
long  after  the  real  effects  of  the  injury  have  passed  away.  It  would 
seem  that  under  conditions  of  normal  tonicity  the  supporting  liga- 
ments of  the  uterus,  accustomed  to  the  actively  physical  life  of  the 
average  woman,  would  hardly  permit  overstretching  enough  to  allow 
a  complete  retrod isplacement  of  the  uterus  to  occur. 

There  are  many  factors  which  influence  the  production  of  dis- 
placements of  the  uterus.  The  one  most  frequently  noted  is  child- 
birth, with  the  accompanying  trauma  to  the  pelvic  floor  and  pelvic 
diaphragm,  the  early  rising  after  labor,  with  a  subinvoluted  uterus 
illy  supported  by  the  imperfectly  restored  ligaments,  or  on  the  other 
hand,  the  long  dorsal  decubitus  favoring  by  gravity  the  backward 
displacement  of  the  heavy  uterus.  Premature  interruption  of  preg- 
nancy, abortions,  and  miscarriages,  so  lightly  considered  by  many 
as  to  the  after-care,  predispose  in  the  same  manner  as  labor  at 
term.  So  in  any  claim  as  to  the  production  of  a  retrodisplacement 
of  the  uterus  through  injury,  the  nature  of  any  previous  pregnancies, 
their  mode  of  termination,  and  the  attention  received  in  the  puer- 
perium  would  be  information  of  the  highest  importance. 

So,  too,  any  previous  disease  of  the  pelvis,  infections,  or  tumors 
of  the  adnexa,  and  pelvic  peritoneum  with  their  resulting  adhesions, 
changes  in  tone  or  structure  of  the  supporting  ligaments,  the  possi- 
bility of  a  metritis  through  contiguity,  and  a  consequent  weakening 
of  the  uterine  structure  through  relaxation  or  atrophy,  and  tumors 
of  the  body  of  the  uterus,  may  all  cause  retrodisplacements  passing 
unnoticed  for  many  months,  and  whose  occurrence  in  the  history  of 
a  claimant  must  be  noted. 

Congenital  displacements  often  cause  no  symi)toms  until  perhaps 
at  puberty,  when  with  the  onset  of  menstruation  various  abnormal 
phenomena  may  occur.  Or  this  function  may  be  established  nor- 
mally and,  after  marriage,  sterility  often  occasioned  by  the  con- 
genital retrodisplacement  with  its  accompanying  defects,  acute 
anteflexion,  shortening  of  the  vaginal  walls,  and  elongated  and 
stenosed  infantile  cervix  may  lead  to  the  first  recognition  of  its 
presence.  But  if  just  previously  to  or  about  the  time  medical 
attention  was  required  the  patient  suffered  an  accident  resulting 
in  a  severe  jar  to  the  body  or  a  fall,  it  will  receive  considerable 
attention  as  to  the  part  it  may  have  played  in  being  responsible  for 
the  symptoms  noted. 

In  order  to  ascertain  to  what  extent  a  liistory  of  trauma  in  one 
form  or  other  occurs  in  the  average  case  of  displaced  uterus,  I  have, 
through  the  courtesy  of  Dr.  B.  C.  Hirst,  examined  the  histories 
of  529  cases  of  this  condition  occurring  in  his  private  practice.    A 
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number  of  these  cases,  referred  for  pelvic  examination  as  an  aid  in 
explanation  of  some  obscure  medical  condition,  represent  accident- 
ally discovered  cases  of  symptomless  retroposition.  Childbirth 
at  term,  associated  or  not,  with  miscarriage,  explains  clearly  the 
etiology  of  a  group  of  304  cases.  In  a  similar  way  we  can  ascribe 
a  previous  miscarriage  or  miscarriages  as  causing  the  condition  in 
a  second  group  of  33  cases.  The  diagnosis  of  pregnancy  or  the 
abnormal  symptoms  resulting  from  pregnancy  in  a  retrodisplaced 
uterus  explains  the  discovery  of  the  displacement  in  a  group  of 
16  women.  There  remain  two  groups,  one  of  81  sterile  married 
women,  and  a  final  one  of  88  single  women.  The  total  number, 
169,  of  these  two  groups  seems  rather  high  when  one  considers 
that  childbirth  is  given  as  the  most  common  etiological  factor  by 
most  authorities.  In  but  few  of  these  cases  of  single  or  sterile 
married  women  was  there  a  simple  mobile  retroplaced  uterus. 
Some  additional  pelvic  pathology,  inflammatory  disease  of  the 
adnexa,  recent  or  old,  and  with  adhesions,  evidences  of  previous 
pelvic  peritonitis,  cystitis,  appendicitis,  and  so  on  was  usually 
present. 

In  13  cases,  slightly  over  2  per  cent,  of  the  whole  number  of 
cases,  a  history  of  accident  or  trauma  was  found.  In  the  first 
instance  the  patient  had  suffered  a  fractured  hip  by  being  thrown 
from  a  carriage  several  years  previous  to  the  pelvic  examination, 
which  was  requested  on  account  of  dysmenorrhea  and  leucorrhea. 
As  this  condition  followed  a  period  of  normal  menstruation  of  four 
years  after  the  carriage  accident,  and  as  she  had  been  informed 
while  undergoing  treatment  in  another  city  that  no  displacement 
existed,  it  must  seem  impossible  that  the  accident  played  any  part 
in  the  production  of  this  displacement.  In  the  second  case  a  single 
woman,  aged  twenty-eight  years,  menstruation  began  at  twehe 
years  of  age.  At  this  time  she  suffered  a  fall  and  was  said  to  have 
injured  her  coccj^x;  for  this  injury  she  stayed  in  bed  six  weeks. 
She  complained  chiefly  of  pains  in  the  lower  abdomen  resembling 
menstrual  cramps,  which  she  said  followed  a  second  fall  received 
a  month  previous  to  the  examination.  A  complete  retroversion 
was  found.  It  would  be  difficult  to  say  which,  if  either,  of  the  falls 
was  responsible  for  the  present  condition.  The  third  case,  a  single 
woman,  had  a  fall  or  injury  in  a  gymnasium  ten  years  before  the 
pelvic  examination.  Six  years  jireviously  her  cervix  uteri  had  been 
dilated  to  relieve  dysmenorrhea,  and  a  pelvic  peritonitis  developed 
from  which  she  nearly  died.  The  infection  subsequent  to  the  injury 
would  be  the  most  logical  explanation  for  the  adherent  retroversion. 
The  fourth  case  was  a  married  woman  who  a  few  months  before 
htad  a  niiscarriiige  at  two  and  a  half  months,  occasioned  according 
to  her  history  by  a  fall  down  stairs.  1  ler  chief  complaint  was  exhaus- 
tion, although  there  was  some  first-day  menstrual  pain.  She  had 
an  apical  tuberculous  lesion  and  poor  cardiac  musculature.    These 
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two  medical  conditions  would,  no  doubt,  be  more  at  fault  in  produc- 
ing her  general  weakness  than  the  retrodisplaced  uterus  found  on 
pelvic  examination,  and  for  which  she  blamed  the  fall.  The  fifth 
case  was  a  married  woman  who,  four  years  pre\'ious  to  the  j)elvic 
examination,  during  her  first  year  of  married  life  had  a  miscarriage 
at  three  months.  Three  years  later  she  fell  across  a  chair.  Her 
menstrual  history  was  normal  until  three  months  before  the  exami- 
nation, when  she  developed  metrorrhagia.  She  had  a  bearing- 
down  feeling  and  c()mi)lained  of  pain  on  defecation.  Examination 
revealed  a  fissure  in  ano,  marked  pain  over  the  a])pendix,  a  large 
cervical  polyp,  and  a  retroversion.  As  polypi  are  so  frequently 
the  result  of  retained  secundines,  especially  following  abortions, 
the  retroversion  was  much  more  likely  to  have  been  the  result  of 
the  premature  interruption  of  the  pregnancy  with  the  admittedly 
poor  after-care  than  the  minor  accident  of  falling  over  a  chair. 
In  the  sixth  case  the  woman  fell  astride  a  chair  with  the  develop- 
ment of  abscesses,  which  required  incision.  This  is  the  history 
of  trauma  in  a  woman  whose  retrodisplaced  uterus  was  accom- 
panied by  pain  in  the  ovaries  and  metrorrhagia.  The  history  here 
is  too  scant  to  judge  what  merit  the  fall  might  have  had  in  producing 
the  displacement.  The  seventh  patient  had  a  fall  fifteen  years 
before  the  pelvic  examination,  but  the  symptoms  pointing  to  the 
displaced  uterus  only  appeared  after  a  miscarriage  a  few  months 
previously.  The  recent  miscarriage  in  this  instance  is  much  more 
likely  to  have  been  the  cause  than  the  injury  sustained  so  long 
before.  The  eighth  case,  a  woman  married  eight  years,  had  her 
first  pregnancy  interrupted,  according  to  her  history,  by  a  fall  the 
nature  of  which  is  not  specified.  She  dated  her  chief  complaint 
of  pain  in  the  side  to  a  second  fall  four  months  before  the  examina- 
tion. She  had  appendicitis,  a  floating  right  kidney,  and  a  displaced 
uterus.  While  the  first  fall  may  have  caused  the  miscarriage,  it  is 
just  as  likely  that  the  uterus  was  left  in  a  retroverted  position  after 
the  miscarriage,  and  that  the  symptoms  of  the  total  pelvic  pathology 
were  aggravated  enough  by  the  second  fall  to  necessitate  a  pelvic 
examination  by  which  the  displacement  was  found.  The  ninth 
case,  a  single  woman,  dated  her  trouble,  leucorrhea  and  pelvic 
discomfort  to  excessive  horseback-riding  seven  years  before  the 
examination.  It  might  be  possible  that  the  pelvic  viscera  and  the 
supporting  ligaments  would  permit  a  displacement  through  a  long- 
continued  strain  as  indicated  in  the  history.  The  tenth  case,  a 
single  woman,  complained  of  \)n'm  along  the  sciatic  nerve,  not 
affected  by  menstruation,  and  some  irritation  of  the  vulva.  The 
symptoms  were  stated  by  the  patient  to  have  been  apparently 
started  by  a  fall,  and  aggravated  by  another  fall.  Examination 
disclosed  an  anteflexed  and  retroposed  uterus  of  an  fnfantile  type. 
The  condition  of  the  uterus  is  that  most  commonly  found  in  cases 
of  congenital  retrodisplacement,  and  it  is  just  as  likely  that  this 
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was  tlie  orifijinal  coiulition  as  tliat  it  was  caused  l)y  tlic  fall.  The 
eleventh  ease  was  a  single  woman  who  dated  her  chief  complaint 
of  leucorrhea  from  a  fall  two  years  earlier.  She  had  severe  menstrual 
cramps  after  the  fall  and  pain  on  the  right  side  of  the  abdomen. 
Examination  revealed  a  thickening  in  the  base  of  the  right  broad 
ligament  and  the  uterus  halfway  over.  Here  the  fall  probably 
had  less  to  do  with  the  uterine  condition  than  the  inflammatory 
condition  alongside  it.  The  twelfth  case,  a  single  woman,  com- 
plaining of  dysmenorrhea,  leucorrhea,  and  backache  from  puberty, 
did  not  have  her  symptoms  affected  for  the  worse  by  a  fall  down 
three  stairs  a  short  time  before  the  examination,  and  which  resulted 
in  a  severe  sprain  of  an  ankle-  and  knee-joint. 

The  thirteenth  case,  a  single  woman,  likewise  complained  of  dys- 
menorrhea and  backache  from  puberty  eleven  years  before.  She 
had  no  increase  in  the  severity  of  the  symptoms  as  a  result  of  a  fall 
from  a  carriage  five  years  before  the  pelvic  examination  revealed 
the  presence  of  a  retrodisplaced  uterus. 

It  is  seen,  therefore,  from  a  study  of  these  few  cases  how'  small 
and  uncertain  extent  such  injuries  as  falls  and  strains  can  be  con- 
sidered as  a  cause  of  uterine  displacements.  It  is  true  that  an  occa- 
sional case  is  reported  in  the  literature  where  a  uterus  found  in 
perfect  position  a  short  time  before  an  injury  was  sustained  has 
been  found  retrodisplaced  on  examination  made  immediately  after- 
ward. The  suspicion  must  arise  that  some  accompanying  pelvic 
lesion  existed  or  an  examination  would  hardly  have  been  sought 
before  the  fall. 

It  should  be  necessary  in  a  legal  action  to  recover  damages  to 
show  that  the  patient  had  been  healthy  and  physically  able,  and  that 
the  uterus  was  in  a  normal  anteflexed  position  before  the  accident. 
Ashasbeen  shown  above,  some  women  have  apparently  perfect  health 
and  are  physically  able,  and  yet  whose  displacement  may  only  have 
been  noticed  after  marriage  on  account  of  sterility;  it  would  seem 
difficult  to  prove  satisfactorily  that  the  uterus  could  have  been  in 
normal  position  without  a  previous  examination.  The  nature  of  the 
accident  would  have  to  be  considered  as  to  the  manner  in  which 
it  could  produce  the  retrod  ispl  a  cement  of  a  previously  normal 
uterus.  It  is  possible  to  conceive,  as  above  stated,  that  a  partially 
retroverted  uterus  could  by  a  hard  fall  on  the  back  or  buttocks  be 
converted  into  a  completely  retroverted  uterus,  but  it  is  equally 
inconceivable  that  a  fall  forward  on  the  face  or  side  could  be  able 
to  produce  any  such  displacement.  Insofar  as  the  subjective 
symptoms  are  concerned  it  is  seen  that  few  if  any  symptoms  are 
produced  by  a  simple  retrodisplacemcnt.  It  should  bo  necessary 
to  have  proved  that  immediately  after  the  accident  a  retrodisplace- 
mcnt did  exist,  lint  although  after  such  an  accident  a  retrodisplace- 
mcnt was  discovered,  this  fact  would  in  itself  be  no  evidence  that 
a  displacement  had  not  existed  previously,  even  though  uo  symp- 
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toms  were  manifested  by  it.  That  retroversion  may  be  ejuised  by 
trauma  is  possible,  but  it  is  apparent,  from  the  facts  stated  above, 
that  traumatic  retrodisplacemcnt  of  the  uterus  is  very  rare;  and  that 
unless  it  can  be  shown  that  the  uterus  was  in  normal  position  just 
before  the  accident  or  injury,  it  is  impossible  to  prove  that  the 
displacement  had  a  traumatic  origin. 

BIBLIOGRAPHY. 

Gow,  W.  J.     Retroversion  of  the  Uterus,  British  Med.  Jour.,  March  2,  1912. 

de  Bovis,  R.  Retrod^viasions  de  jeunes  filles  et  de  jeunes  femmes,  Semaine 
Medicale,  May  30,  1908. 

Graham,  H.  M.  Retroflexion  and  Retroversion  of  the  Uterus,  Lancet-Clinic, 
March  4,  190:i. 

Mayer,  A.  Zur  Klinik  der  Retroflexio,  Deutsch.  med.  Wchnschr.,  December  3, 
1908. 

Fritsch,  H.  Retroflexio  Uteri  und  Unfall,  Deutsch.  med.  Wchnschr.,  October  12, 
1911. 

Pitts,  H.  C.     Displacements  of  the  Uterus,  Providence  Med.  Jour.,  March,  1909. 

Donald,  A.  and  Shaw,  W.  F.    Retroflexion  of  the  Uterus,  Practitioner,  June,  1913. 

Ziegenspeck,  R.  Acute  Traumatic  Displacement  of  the  Uterus,  Munch,  med. 
Wchnschr.,  July  23,  1912. 

Keilier,  W.    Retrodisplacements  of  the  Uterus,  Texas  State  Med.  Jour.,  May,  1909. 

Stevens.     Diseases  of  Women. 

Reed.     Diseases  of  Women. 

Ashton.     Practice  of  Gynecologj'. 

Dudley.     Principles  of  Gj'necology. 

Hirst.     Diseases  of  Women. 


CERTAIN  UNCLASSIFIED  FEVERS:  THE  TYPHACE.ffi 

(TYPHOID    GROUPi    AND   ENTERICOID    OR 

PARAENTERIC   FEVER. 

By  Richard  Stein,  M.D., 

VISITI.VG  PHYSICIAN  TO  THE  GEIIMAN  AND  THE  LEBANON  HOSPITALS,   NEW  YORK. 

By  unclassified  fevers  I  understand  certain  forms  of  infectious 
fevers  which,  though  frequently  met  with,  and,  in  part,  at  least, 
well  known  to  clinicians  in  a  general  way,  have  not  as  yet  been 
definitely  named.  This  is  due  to  the  fact  that  often  they  are 
passed  over  as  unimportant,  and  have  therefore  not  been  subjected 
to  an  exhaustive  bacteriological  study.  Perhaps  the  main  reason 
why  they  have  not  been  difterentiated  is,  that  our  present  methods 
of  investigation — bacteriological,  chemical,  and  otherwise — are  not 
far  enough  advanced  to  enable  us  to  classify  these  fevers  noso- 
logically. 

The  fevers  under  discussion  are  primarily  caused  by  infective 
agents,  as  distinguished  from  those  fevers  which  are  due  to  dis- 
turbances of  the  function  or  of  metabolism.  This  latter  group  may 
be  designated  as  the  fevers  of  endogenic  origin.  IVIenstrual  fever 
may  be  cited  as  an  example  of  this  type. 


270  stein:  on  certain  tnclassified  fevers 

The  fevers  under  discussion  are  also  distinct  from  the  fevers 
of  exogenic,  chemical  origin.  Finkelstein's  resorption  fever  after 
sugar  installation  in  infants  is  an  example  of  this  type.  AYhat  is 
generally  called  gastro-intestinal  auto-intoxication  is  a  chapter  by 
itself,  the  import  of  which  is  still  sub  jiidicc.  If  auto-intoxication 
causes  fever  at  all  it  is,  in  a  given  case,  very  difficult  to  state  what 
part,  or  how  much  of  the  fever,  is  due  to  the  absorption  of  the 
toxic  products  from  the  surface  of  the  gastro-intestinal  tract,  and 
how  much  is  due  to  the  accompanying  bacteremia.  What  is  now 
popularly  called  ptomain  poisoning,  comes  under  this  heading. 
It  is  probably  nothing  more  than  a  gastro-enteritis  of  bacterial 
origin.  The  fevers  caused  by  group  A  of  the  paratyphoid  bacilli 
are  often  accompanied  by  an  acute  gastro-enteritis.  This  is  one 
form  of  paratyphoid  A  infection.  Both  paratyphoid  A  and  B 
infections,  however,  may  present  the  complete  clinical  pictures 
of  typhoid  fever.  The  enteritis  of  the  first  form  is  the  result  of 
surface  infection.  The  typhoidal  symptoms  of  the  second  form 
are  the  result  of  blood-invasion  of  the  paratyphoid  bacilli. 

Out  of  the  large  number  of  unclassified  fevers,  I  will  confine  my 
remarks  to  a  number  of  those  which  resemble  typhoid  fever. 
Since  I  have  begun  to  study  these  cases  my  attention  is  not  infre- 
quently directed  in  hospital  service  toward  a  form  of  fever  which 
is  brought  in,  because  the  patient  arouses  the  suspicion  of  having 
a  typhoid  infection.  These  cases  have  the  general  clinical  aspect  of 
that  disease.  In  their  future  course,  they  may  or  may  not  develop 
into  a  genuine  case  of  typhoid  fever,  as  the  saying  goes.  More 
often,  they  defervesce  in  a  week  or  ten  days.  I  am  not  inclined 
to  think  that  these  cases  are  abortive  cases  of  typhoid  fever.  In 
private  practice  the  occurrence  of  these  typhoid-like  fevers  are  a 
source  of  auxiety  to  the  family.  A  positive  answer  as  to  the 
nature  of  the  illness  which  is  demanded  for  hygienic  and  prognostic 
reasons  can  often  not  be  gi\'en. 

The  course  of  this  fever  resembles  that  of  a  mild  infection;  it 
comes  nearer  to  the  descending  curve  of  the  third  week  of  a  mild 
typhoid  fever  than  anything  else.  Blood  cultures  are  negatiAC. 
The  blood  count  shows  leukopenia  or  moderate  leukocytosis. 
Eosinophiles  are  often  absent.  Uelative  lyni}>hocytosis  may  be 
present  or  absent,  'i'here  is  no  predominating  synij)tom  present, 
pointing  to  any  of  the  organs.  Persistent  search  for  catarrhal 
symptoms  in  the  respiratory  organs  is  mostly  fruitless.  In  the 
lack  of  symptoms — intestinal,  respiratory,  and  otherwise — in  the 
general  j)r<)strati()n,  the  marked  enlargement  of  the  spleen — I  have 
]>alpated  the  spleen  in  se\eral  instances  in  the  configuration  of  the 
fever  curve  ihese  fevers  strikingly  rescMnble  a  mild  or  abortive  case 
of  typhoid  fever.  It  must  be  admitted  that  these  fevers  are  pos- 
sibly cases  of  so-called  auto-intoxication.  Still,  it  is  difficult  to 
prove  them  as  such,  as  the  decomposition  products  in  the  urine, 
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in  the  shape  of  the  aromatic  bodies,  scatol,  phenol,  and  indol,  are 
missing. 

Judging  by  analogy,  we  are  dealing  here  with  a  mild  bacteremia 
not  unlike  a  typhoid  infection.  The  infective  agent  in  all  probability 
enters  the  blood  through  the  portals  of  the  respiratory  or  intestinal 
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Chart  I. — Entericoid  or  paraenteric  fever.  Blood  count  on  the  third  day  of 
the  fever:  lymphocytes,  28  per  cent.;  polynuclears,  60  per  cent.;  large  mono- 
nuclears, 10  per  cent.;  eosinophiles,  1.5  per  cent.  Widal  and  Diazo  negative  through- 
out.    Agglutination  against  six  paratyphoid  strains  negative. 

l\'inphatic  system.     This  can  only  be  proved  by  positive  blood 
cultures  which,  so  far,  have  not  been  realized. 

Those  of  us  who  practised  during  the  great  influenza  pandemics 
of  the  late  eighties  and  early  nineties,  observed  cases  of  group-infec- 
tions of  influenza  in  families,  some  of  which  strikingly  resembled 
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Chart  II. — Entericoid  or  paraenteric  fever.  Blood  count  on  the  second  day: 
reds,  4,328,000;  leukocytes,  12,200;  small  mononuclears,  10  per  cent.;  large 
mononuclears,  9.5  per  cent.;  polymorphonuclears,  79  per  cent.;  eosinophiles,  1.5 
per  cent.  Blood  count  on  the  fifteenth  day:  reds,  3,853,000;  leukocytes,  13,500; 
small  mononuclears,  24.6  per  cent.;  large  mononuclears,  13  per  cent.;  polymorpho- 
nuclears, 59  per  cent.;  eosinophiles,  3.4  per  cent.  Widal  reaction  negative  up  to 
1  :  100.     Diazo  negative.    Agglutination  against  six  paratyphoid  strains  negative. 


typhoid  fever.  Since  that  time  I  observe  every  year  a  nimiber  of 
cases  of  fever,  typhoid-like  in  character,  which  go  under  the  name 
of  influenza,  but  which  are  not  caused  by  the  influenza  bacillus  of 
Pfeift'er,  as  proved  by  negative  sputum  culture,  in  appropriate 
media,  but  are  due  to  infection  with  pneumococci  or  streptococci. 
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These  fevers  may  start  in  with  catarrhal  respiratory  signs.  If 
they  do  not,  they  are  often  unmasked  late  in  the  disease  by  resolv- 
ing into  a  predominant  general  bronchitis. 

In  an  interesting  contribution  by  Dr.  David  Riesman  of  Phila- 
delphia, discussed  by  Dr.  Hobart  Amory  Hare,^  it  is  proposed  to 
call  the  fevers  allied  to  the  typhoid  fevers,  entericoid  fevers,  febris 
entericoides.  I  have  called  them  typhocoid  or  paranteric  fevers. 
Presumably  these  fevers  are  caused  by  the  bacteria  closely  allied 
to  the  bacillus  of  Eberth.  Since  Schottmiiller's  description  of  the 
paratyphoid  groups  A  and  B,  a  dozen  or  more  observers  have 
added  distinct  varieties  of  this  group  which  are  known  by  the  names 
of  the  discoverers.  Typhoid-like  fevers  may  also  be  caused  by  the 
paracolon  bacilli.  Warren  Coleman^  described  a  case  clinically 
identical  with  typhoid  fever,  inclusive  of  rose  spots,  caused  by  a 
colon  bacillus.  Schottmiiller^  recently  described  an  epidemic  of 
herpetic  fever  in  women,  which  was  associated  with  urinary  symp- 
toms. The  pus  in  the  (oral)  labial  herpes  contained  a  pure  cultiu-e 
of  a  colon  bacillus. 

Someone  has  said  that  Escherich's  discovery  of  the  colon  bacillus 
was  hailed  as  an  unwelcome  event  in  bacteriology,  as  innumerable 
questions,  serological  and  otherwise,  were  raised  by  the  seemingly 
inexhaustible  number  of  strains  of  the  colon  bacillus;  the  answers 
to  most  of  these  questions  have  so  far  been  unsatisfactory,  especially 
has  this  been  so  as  regards  the  subject  under  discussion.  Perhaps 
some  day  will  be  written  the  biological  history  of  the  ascendency 
of  the  colon  bacillus  into  the  fixed  types  of  the  various  forms  of 
typhoid  fever. 

It  might  not  unjustly  be  said,  that  the  foregoing  observations 
on  the  interpretation  of  these  unclassified  fevers  have,  after  all, 
only  a  theoretical  or  at  most,  a  purely  scientific  significance,  were 
it  not  for  the  fact,  that  in  a  number  of  instances,  I  have  seen  mild 
fevers  of  this  kind,  after  a  short  subsidence,  merge  into  severe  cases 
of  typhoid  fever.  Now  there  can  be  no  doubt  that  in  these  instances 
these  initial  febrile  movements  which  are  seemingly  identical 
with  the  entericoid  or  paraenteric  fe^'ers  described  above,  consti- 
tute the  introductory  stage  of  true  typhoid  fever.  We  must  assume 
that  after  the  usual  low  temperature  fluctuations  of  the  incubation 
stage  of  typhoid  fever  is  passed,  there  is  a  j)relimiii;iry  or  initial 
fever,  in  these  cases  of  typhoid  fever  of  a  week's,  ten  days,  or 
fortnight'-s  duration.  Sometimes  this  initial  fever  is  apparently 
nothing  else  than  a  primary  access  in  irregular,  atypical  forms  of 
typhoid  fever.  The  complete  rnftniiblr  of  the  case  then  shows  a 
series  of  such  accesses  with  remissions.  It  lies  in  the  nature  of  the 
ease,  that  the  initial  stages  of  txphoid  \'v\cr  liavt>  not  hcvw  sub- 
jected to  tile  careful  observations  of  tlie  later  stages.     In  the  large 

'  Jour.  Amer.  Med.  Assoc,  December  29,  1913,  p.  2205. 

'  Amer.  Jodr.  Med.  Sci.,  1909,  cxxxviii.  19S. 

'  Bcitriige  z.  Klinik  d.  Itifectiouskrankliciten,  vol.  i,  No.  1. 
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number  of  cases,  at  least  in  liosi)ital  practice,  the  j)atieut  does  not 
come  under  observation  before  the  second  or  third  week  of  the 
fever,  or  even  later.  I  have  at  present  a  case  under  observation, 
which  presented  this  initial  stage.  At  that  time  the  patient  showed 
a  large  spleen  with  a  mild  febrile  movement.  Diazo  reaction 
negative.  After  a  short  remission,  rapid  rise  of  temperature,  spleen 
larger,  diazo  strongly  positive,  blood-culture  negative.  Numerous 
rose  spots.  jNIoderate  leukocytosis,  eosinophiles  constantly  present. 
Widal  reaction,  taken  every  few  days,  absolutely  negative.  In  the 
sixth  week,  Widal  positive,  1  to  20.  It  has  been  negative  ever  since. 
Reaction  against  all  available  paratyphoid  strains  negative.  Cul- 
ture of  urine  and  feces  negative.  Complement-fixation  for  typhoid 
fever  negative.  The  steady  increase  in  hemoglobin  and  eosino])hiles 
and  the  slow  but  certain  reduction  in  the  size  of  the  spleen  in 
this,  the  eighth  week,  seems  to  prove  that  complete  convalescence 
has  already  set  in. 

From  what  has  been  stated  it  becomes  evident  that  the  fevers 
under  discussion  Avill  bear  close  study.  In  a  given  case,  the  ques- 
tion to  be  decided  is.  Am  I  dealing  with  a  case  of  typhoid  fever  or 
not?  This  is  often  decided  soon  enough,  when  unmistakable  clini- 
cal evidence  is  present.  The  laboratory  corroborates  the  diagnosis 
sooner  or  later.  If  the  diagnosis  of  typhoid  fever  cannot  definitely 
be  made,  the  situation  is  a  puzzling  one.  We  have  seen  that  there 
is  a  class  of  fevers,  clinically  resembling  typhoid  fe^'er,  which  at 
present  it  is  hard  to  classify,  and  to  give  a  distinctive  name.  No 
doubt  we  are  dealing  with  infections  of  various  kinds.  Their  true 
nature  will  not  be  determined  until  they  are  subjected  to  an 
exliaustive  biological  research. 

Furthermore,  there  is  a  class  of  fevers  which  clinically  are 
unmistakably  typhoid  fevers,  but  in  which,  also,  the  laboratory 
I)roof  is  inadequate.  This  opens  up  the  large  question  of  the  biology 
of  the  t^phacese.  This  name  has  been  used  by  Loeffler^  to  designate 
the  colon,  paracolon,  paratyphoid,  and  typhoid  groups  of  bacteria. 
The  same  name,  I  think,  may  also  be  used  as  a  collective  appella- 
tion for  the  various  groups  of  fevers  caused  by  these  typhoido- 
genetic  bacteria.  Typhoid  fever,  a  clinical  entity,  is  produced  by 
a  variety  of  infective  agents.  Some  of  these  have  been  determined; 
their  biological  reactions  are  well  known.  Others  are  still  to  be 
isolated.  A  comprehensive  study  of  the  bacteriological  relation- 
ships of  the  typhaceae  fevers  among  themselves,  the  determination 
of  the  appropriate  culture  media  for  each  variety  of  bacteria,  the 
amplification  of  our  knowledge  of  agglutination,  complement- 
fixation,  opsonic  index  and  other  biological  reactions  will  serve  to 
classify  the  individual  case  in  the  clinic. 

For  valuable  assistance  in  the  laboratory,  I  am  indebted  to  Drs. 
Hensel  and  Garbat. 

*  XIV  International  Congress  for  Hygiene  and  Demography,  1907,  and  Weber 
■  and  Haendel,  XV  International  Congress  for  Hygiene  and  Demography,  1912. 
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A  Practical  Treatise  on  Diseases  of  the  Skin.  By  Oliver 
S.  Ormsby,  M.D.,  Professor  and  Head  of  the  Department  of  Skin 
and  Venereal  Diseases,  Rush  Medical  College  (in  Affiliation  with 
the  University  of  Chicago);  Dermatologist  to  the  Presbyterian, 
Children's  INIemorial,  Saint  Anthony's,  and  West  Suburban 
Hospitals,  The  Home  for  Destitute  Crippled  Children,  and  The 
Orphan  Asylum  of  the  City  of  Chicago;  INIember  of  The  American 
Dermatological  Association  and  of  the  Congress  of  American 
Physicians  and  Surgeons.  Pp.  1168;  303  engravings  and  39  plates 
in  colors  and  monochrome.  Philadelphia  and  New  York:  Lea 
&  Febiger,  1915. 

The  writer  first  gives  a  detailed  account  of  the  anatomy  and 
physiology  of  the  skin,  general  symptomatology,  etiology,  pathology, 
diagnosis,  prognosis,  and  therapeutics.  The  diseases  of  the  skin, 
for  the  purposes  of  study,  are  divided  into  nine  classes:  hyperemias 
and  inflammations;  hemorrhages;  hypertrophies,  atrophies;  pig- 
ment anomalies;  new  growths;  neuroses;  parasitic  affections, 
subdivided  into  diseases  due  to  vegetable  parasites  and  diseases 
due  to  animal  parasites;  diseases  of  the  appendages,  subdivided 
into  diseases  of  the  sweat  glands,  sebaceous  glands,  hair  and  hair- 
follicles,  nails,  and  mucous  membranes.  This  classification  is 
practically  the  same  as  used  by  Hyde,  with  the  exception  that  the 
term  neuroses  is  substituted  for  sensory  dermatoneuroses  and  the 
group  "Diseases  of  the  tropics  and  warm  countries  exhibiting 
cutaneous  lesions"  is  omitted. 

The  writer  speaks  authoritatively  of  pellagra;  as  Secretary  of 
the  Illinois  Pellagra  Commission,  he  had  a  considerable  oppor- 
tunity of  studying  this  important  disease;  several  excelleait  photo- 
graphs are  given.  Thirty  pages  are  devoted  to  the  exanthemata 
which  enhances  the  value  of  the  present  volume.  The  Wassermann 
and  luetin  tests  are  given  in  detail,  including  their  value  in  syphilis. 
The  therapeutic  indications  and  the  exact  method  of  employing 
salvarsan  and  neosalvarsan  are  presented.  The  term  xanthelasma 
is  used  for  eyeUd  xanthoma,  as  suggested  by  Polht/.er  and  adopted 
by  the  American  Dermatological  Association.  The  classification 
of  syphilis,  as  suggested  by  (ieorge  Henry  Fox  is  mentioned  but 
not  employed  in  the  present  volume.  The  important  subject  of 
leukemia  cutis  is  given  in  considerable  detail,  which  is  a  great 


PARK,   WILLIAMS:    PATHOGENIC  MICROORGANISMS  275 

advance  over  most  of  the  recent  works  on  derinatology.  The 
general  subject  of  trichophytosis  is  brought  up  to  date  by  the  inchi- 
sion  of  several  photographs  of  plate  cultures  showing  the  ringworm 
fungus.  The  pathological  description  of  the  various  dermatoses 
is  fully  and  clearly  given  and  numerous  photomicrographs  help 
in  the  elucidation  of  the  text.  The  author  has  drawn  largely 
from  his  own  collection  of  photographs,  those  from  the  former 
edition  of  Hyde's  treatise  and  from  his  many  friends,  thereby 
giving  his  volume  the  aspect  of  an  atlas  in  addition  to  the  valuable 
reading  mater.  All  of  the  connnon  and  most  of  the  unusual  cutane- 
ous affections  are  depicted  in  either  black  and  white  or  color.  The 
book  is  an  important  addition  to  the  dermatological  field.  If  any 
criticism  could  be  offered,  the  reviewer  would  state  that  the  present 
volume  is  practically  a  revision  of  Hyde's  Diseases  of  the  Skin. 
A  revision  which  makes  the  latter  volume  complete  with  all  of  the 
many  advances  in  the  dermatological  field.  F.  C.  K. 


Pathogenic  Microorganisms:  A  Practical  Manual  for 
Students,  Physicians  and  Health  Officers.  By  William 
H.  Park,  ]\I.D.,  Professor  of  Bacteriology  and  Hygiene  in  the 
University  and  Bellevue  Hospital  Medical  College,  and  Direc-tor 
of  the  Bureau  of  Laboratories  of  the  Department  of  Health, 
New  York  City,  and  Anna  W.  Williams,  M.D.,  Assistant 
Director  of  the  Bureau  of  Laboratories,  New  York  City;  Con- 
sulting Pathologist  to  the  New  York  Lifirmary  for  Women  and 
Children.  New  (5th)  edition,  thoroughly  revised.  Pp.  684; 
210  illustrations  and  9  full-page  plates.  Philadelphia  and  New 
York:  Lea  &  Febiger. 

The  fifth  edition  of  this  valuable  manual  appears,  after  a  four- 
year  interval,  with  18  more  pages  and  14  more  engravings  and  9 
full-page  plates  instead  of  8.  Only  one  of  these,  however,  is  the 
same  in  the  second  edition.  Especially  noteworthy  are  Williams' 
drawings  of  protozoa  and  Negri  bodies. 

Under  a  new  arrangement  of  material.  Part  I  deals  with  Principles 
of  Microbiology;  Part  H,  Pathogenic  Microorganisms  Individually 
Considered;  Part  HI,  Applied  Microbiology.  This  last  part,  a 
development  of  three  chapters  scattered  through  the  previous 
editions  takes  up  the  relations  of  milk,  water,  air,  soil,  and  sewage  to 
disease,  bacteriological  methods  of  examination  of  the  same,  and 
practical  disinfection  and  sterilization. 

It  is  pleasant  to  note  the  "  up-to-date"  treatment  of  trachoma  and 
rabies,  Cole's  ditlVrentiation  of  four  types  of  pneumococci,  and  of 
Mallory's  recent  studies  in  pertussis.  Noguchi's  growth  of  the 
rabies    organism    on    artificial    cultures    is    not    corroborated;  one 


276  REVIEWS 

regrets  that  space  has  not  also  been  found  for  treatment  of  Gay 
and   Claypoole's   work  on   Streptothrices. 

The  index  is  full  and  conveniently  preceded  by  an  author's 
index.  The  book  is  of  great  value  to  medical  students,  both 
graduate  and  undergraduate.  E.  B.  K. 


Text-book  of  Surgical  Operations  Illustrated  by  Clixical 
Observatioxs.  For  Physiciaxs  axd  Stldexts.  By  Prof. 
Fedor  Krause,  Privy  ^Medical  Councillor,  Directing  Physician 
Augusta  Hospital,  Berlin,  in  association  with  Emil  Heyal\xx, 
M.D.,  Chief  Physician,  Augusta  Hospital.  Translated  and 
Edited  by  Albert  Ehrexfried,  A.B.,  M.D.,  F.A.C.S.,  Assistant 
Visiting  Surgeon,  Boston  City  Hospital;  Assistant  in  Surgery, 
Harvard  Graduate  School.  Vol.,  1;  pp.,  267;  55  plates  having 
233  colored  illustrations,  61  figures  in  text.  New  York:  Rebman 
Company,  1915. 

By  being  the  first  to  excise  the  Gasserian  ganglion,  in  1893,  Prof. 
Fedor  Krause  ranks  with  the  immortal  German  surgeons  of  the 
nineteenth  century  who  originated  operations,  and  is  the  worthy 
successor  at  the  Augusta  Hospital  of  another  of  this  small  group  of 
five,  Ernst  Kuester.  In  his  own  words:  "The  purpose  of  the  book 
consists  in  this,  that  it  offers  to  every  properly  trained  physician  a 
foundation  upon  which  he  can  independently  undertake  the  opera- 
tions described.  In  order  to  fulfil  this  purpose  in  all  its  details, 
pictures  true  to  nature  explaining  the  different  phases  of  each 
operation  have  been  liberally  supplied  on  special  plates."  And  in 
the  words  of  the  translator:  "This  book  is,  primarily,  a  text-book 
of  operative  surgery.  It  approaches  its  subject  in  a  novel  way, 
by  the  presentation  and  discussion  of  actual  cases,  which  are  care- 
fully followed  from  the  beginning,  through  the  operative  treatment, 
to  th(>  end-result.  These  cases  illuminate  the  text  and  give  a  touch 
of  practical  interest  to  what  might  otherwise  be  a  dry  tiiscussion. 
This  is,  in  fact,  an  application  of  the  case-teaching  method  to  surg- 
ery."   Perusal  of  the  volume  bears  out  these  statements  completely. 

The  twelve  chapters  cover  general  surgical  technique  and  opera- 
tions upon  the  head.  The  first  four  chapters,  occupying  the  first 
seventy-nine  i)ages,  and  covering  the  groutids  of  j)rcparation  for 
operation,  anesthesia,  asepsis  and  after-treatment,  might  have 
been  omitted  with  advantage,  as  they  are  not  germane  to  the  scope 
of  the  book,  and  are  so  elementary  that  one  who  has  not  aln^ady 
mastered  them  in  the  days  of  his  internship  had  bcttiT  not  atteinjit 
to  perform  the  operations  that  follow.  I''iirtluTmore,  (ierman 
techni()uc  dilVers  in  many  respects  from  Anjcricaii.  and  it  seems 
useless  to  complicate  matters. 
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A  few  minor  criticisms  of  details,  througliout  the  book  might  be 
made.  Most  of  us  would  find  it  very  difficult  to  "tie  every  spurting 
vessel"  of  the  scalp.  We  agree  that  every  accidental  wound  of  the 
scalp  should  be  considered  septic,  and  explored  for  injury  to  the 
skull.  "We  do  not  agree  that  "excellent  results  may  be  obtained 
with  scarlet  red  or  fuchsin  ointments."  Radium  should  be  recom- 
mended for  hemangioma  of  the  face.  The  conjunctiva  cannot  be 
spoken  of  as  "mucous  membrane,"  for  it,  as  well  as  the  lining  of 
the  prepuce  and  covering  of  the  glans,  is  modified  skin  (ectoblast). 
Unfortimately,  the  fallacy  of  referring  to  lymph  nodes  as  lymph 
glands  is  made  in  this  work.  In  carcinoma  of  the  lip  it  is  advised  to 
ablate  cancerous  lymph  nodes  after  the  extirpation  of  the  lesion. 
For  obvious  reasons  we  consider  it  better  technique  to  reverse  this 
order.  It  is  easier  and  less  traumatizing  to  remove  the  outer  wall 
of  the  orbit  with  the  Gigli  or  motor  saw  than  with  the  chisel.  In 
children  the  mastoid  cells  are  not  developed,  but  this  is  not  brought 
out  in  the  book.  The  suprameatal  triangle,  the  guide  to  the  antrum, 
should  bear  MacEwen's  name.  In  Schloffer's  method  of  exposing 
the  sphenoidal  sinus  and  the  hypophysis  the  following  direction  is 
given:  "After  a  small  sagittal  incision  was  made  with  a  knife  in 
the  middle  line  56  cm.  behind  the  bony  root  of  the  nose."  This 
sentence  should  continue:  "the  undertaker  should  be  siunmoned." 
Of  course,  56  mm.  is  meant.  It  is  not  clear  how  the  frontal  nerve 
can  be  exposed  without  cutting  through  the  periosteum  of  the  roof 
of  the  orbit,  for  it  lies  under  cover  of  that  membrane.  Blocking  of 
the  lingual  nerve  within  the  mouth  should  be  performed  instead  of 
resection.  After  excision  of  the  second  and  third  divisions  of  the 
fifth  nerve,  Kanavel's  method  of  plugging  the  foramina  with  bone- 
pegs  receives  no  mention. 

The  arrangement  of  the  book  is  ideal  in  that  almost  every  tech- 
nical detail  is  illustrated,  leaving  nothing  to  the  imagination  of 
the  reader.  The  illustrations  are  copious — even  lavish — and  of 
artistic  merit.  The  translation  is  so  well  done  that  one  could  scarcely 
believe  the  book  had  been  written  in  another  language. 

If  the  remaining  volumes  fulfil  the  promises  of  the  first,  we  would 
sav  that  the  ideal  work  on  operative  surgery  has  appeared  at  last. 

P.  G.  S.,  Jr. 


Cancer:  its  Cause  and  Treatment.  By  L.  Duncan  Bulkley, 
INI.D.,  Senior  Physician  to  the  New  York  Skin  and  Cancer 
Hospital.    Pp.  230.    New  York:  Paul  B.  Iloeber,  1915. 

Bulkley  endeavors  to  prove  in  his  small  volume  that  the  eradi- 
cation of  cancer  depends  largely,  if  not  wholly,  upon  proper  meta- 
bolism.   The  metabolic  process  being  entirely  correct  if  the  character 
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of  the  food  ingested  is  restricted  to  certain  articles  and  the  kidneys 
and  bowels  are  either  normal  or  have  an  increased  activity.  The 
writer  states  that  to  prevent  the  occurrence  or  recurrence  of  cancer, 
it  is  absolutely  necessary  to  maintain  a  perfect  vegetarian  diet, 
which  includes  even  the  exclusion  of  eggs  and  milk  from  the  food. 
The  distribution  of  cancer  is  governed  by  the  diet;  those  races 
indulging  largely  in  meat  are  very  prone  to  the  tumor  formation, 
while  those  partaking  exclusively  of  a  vegetarian  or  rice  diet  are 
comparatively   free    from    the   disease. 

According  to  Bulkley,  "there  have  been  plenty  of  good  men 
who  knew  the  disease  and  have  reported  favorable  results,  and 
even  complete  disappearance  of  cancer,  under  dietetic  regimen 
and  proper  medication  alone,  without  operative  interference  of  any 
kind."  Several  cases  of  cancer  of  the  breast,  \\'ith  lymphatic  gland 
enlargement,  are  cited  which  entirely  recovered  under  vegetarian 
or  rice  diet  and  the  free  flushing  of  the  intestinal  and  urinary  tracts. 
The  millennium  insofar  as  the  cure  and  prevention  of  cancer,  has 
come  if  we  all  could  only  obtain  the  results  of  the  wTiter  of  the 
attractive  and  readable  volume  under  discussion.  F.  C.  K. 


Pyelography  (Pyeloureterography)  .  A  Study  of  the  Noril\l 
AXD  Pathological  Anatomy  of  the  Rexal  Pelvis  and  Ureter. 
By  William  F.  Braasch,  M.D.,  ]\Iayo  Clinic,  Rochester, 
Minnesota.  Containing  296  Pyelograms.  Philadelphia  and 
London:  AV.  B.  Saunders  Company,   1915. 

To  Braasch  more  than  any  man  in  this  country  belongs  the 
credit  of  demonstrating  the  value  of  pyelography  in  the  diagnosis 
of  surgical  diseases  of  the  kidney.  As  the  result  of  his  large  ex- 
perience and  careful  ob'ter  vat  ions,  he  is  especially  fitted  for  the 
preparation  of  this  excellent  monograph  which  takes  up  every 
phase  of  the  subject,  including  an  exhaustive  survey  of  the  literature. 
The  oi)cning  chapters  contain  a  resume  of  the  history  of  pyelo- 
graphy together  with  the  accidents  that  may  follow  collargol 
injection.  Tlie  author  is  of  the  opinion  that  tlicsc  ill  results  are 
in  the  majority  of  instances  attributable  to  faulty  technic  or  im- 
proper selection  of  cases.  He  states  that  })yelography  has  p^o^•ed 
of  too  great  value  to  allow  it  to  be  discarded  because  of  an  occasional 
reaction,  but  it  should  be  employed  only  with  the  strictest  ]no- 
cautions  and  1)\"  those  who  are  expert  in  ('ystoscoi)ic  work.  Numer- 
ous j)yclogranis  an^  given  illustrating  the  various  types  of  the 
normal  ])elvis  and  ureter.  .\cconi|)anying  these  are  detailed 
descTiptious,  making  \hv  chapter  of  es|;e(ial  \alue.  The  succeeding 
chajjters  are  dexotcd  to  deviations  from  norir.al  as  the  result  of 
disease.      Both   mechanical   and   inHammatory  dilatations  of   the 
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pelvis  arc  discussecl  from  t\\v  standpoints  of  dia«2;nosis  and  the 
types  of  cases  suitable  for  injections.  In  cases  of  renal  calculus, 
pyelography  should  be  employed  only  when  interi)retation  of  the 
plate  is  doubtful  or  when  exact  localization  is  desirable.  That 
pyelography  is  of  decided  value  under  such  circumstances  is  nicely 
shown  in  numerous  plates.  The  final  chapters  deal  with  tumors 
of  the  kidney  and  congenital  anomalies  in  their  relation  to  pelvic 
distortions,  et  cetera.  We  have  nothing  but  praise  for  this  mono- 
graph which  presents  the  last  word  in  pyelography.         F.  E.  K. 


The  Clinics  of  John  B.  ]\Iurphy,  ]M.D.,  at  Mercy  Hospital, 
Chicago.  Volume  IV,  Number  II  (April,  1915).  Octavo,  197 
pages,  47  illustrations.  Philadelphia  and  London:  W.  B.  Saun- 
ders Company,  1915. 

The  present  issue  of  Murphy's  Clinics  opens  with  a  diagnostic 
talk  by  Dr.  Murphy  on  osteomyelitis.  While  this  is  ^^Titten  in 
Dr.  Murphy's  best  vein,  yet  but  little  is  added  to  what  has  been 
covered  b}'  four  talks  in  previous  numbers. 

The  next  case  is  one  of  "Bony  Lipping  of  the  Right  Acetabular 
Margin  and  of  the  Neck  of  the  Femur  Following  a  Metastatic 
Arthritis — Arthroplasty  of  the  Hip — Cheilotomy."  Subscribers 
to  the  Clinics  must  have  acquired  a  fair  knowledge  of  this  subject 
from  the  eight  talks  on  the  hip  that  have  appeared  in  previous 
issues.  The  Roentgenogram  presents  the  appearance  of  the  common 
hypertrophic  osteoarthritis,  or  morbus  coxae.  The  operation  is 
termed  cheilotomy  one  place  and  cheilectomy  another. 

Dr.  Rodman's  talk  on  "  Carcinoma  of  the  Breast"  is  very  eluci- 
dative. His  experience  with  Paget's  disease  must  have  been  ex- 
ceptionally extensive  to  warrant  the  phrase,  "  Nearly  all  the  patients 
with  it  that  I  have  seen  .  .  ."  His  interpretation  of  the  pathology, 
that  it  is  duct  cancer  with  secondary  cutaneous  involvement, 
should  be  emphasized.  He  states  in  italics:  "  The  muscles  are 
removed  not  because  they  are  involved  in  the  carcinomatous  process, 
as  so  many  think,  hut  simply  for  the  reason  that  a  thorough  axillary 
dissection  cannot  he  made  icith  the  muscles  in  sifu."  If  this  is  the 
only  reason,  why  remove  the  pectorals  at  all?  Why  not  reflect 
them  and  stitch  them  back,  just  as  when  one  deals  with  the  infra- 
hyoid muscles  in  the  removal  of  a  large  goitre?  Referring  to  ligation 
of  the  superior  thoracic  artery.  Dr.  Rodman  says:  "I  have  con- 
vinced myself  by  work  in  the  dissecting-room  that  it  is  at  least  a 
hazardous,  if  not  an  unwarranted,  procedure."  And  yet  on, the 
very  next  page,  "  The  superior  thoracic,  which  is  about  the  middle 
of  the  upper  flap,  is  seized  and  ligated." 

The  fourth  case  is  an  inoperable  carcinoma  of  the  colon  with 
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diffuse  miliary  "carcinosis"  of  the  peritoneum.  A  case  of  carcinoma 
of  the  colon  was  discussed  in  a  jirevious  issue. 

The  fifth  case  is  one  of  epithelioma  of  the  upper  lip  starting  in  an 
old  lupus  scar,  for  which  excision,  with  plastic  closure,  was  per- 
formed. The  sixth  case  is  an  intramural  fibroid  of  the  uterus.  The 
seventh  case  is  one  of  hypertrophy  of  the  prostrate,  complicated; 
perineal  prostatectomy.  IMuch  of  the  ground  was  covered  in  two 
previous  talks,  one  of  which  appeared  in  the  October,  1914,  number. 

The  eighth  and  last  case,  one  of  spontaneous  massive  coagulation 
of  cerebrospinal  fluid  with  xanthochromia,  was  introduced  with  a 
diagnostic  "talk"  by  Dr.  Mix.  This  assumed  monographic  pro- 
portions, covering  52  pages,  and  leaves  one  in  a  quandary  how  Dr. 
]\Iurphy  found  any  time  left  to  operate  that  day.  It  includes 
abstracts  of  33  cases  from  the  French  and  German  literature,  with 
a  complete  bibliography  at  the  end.  Readers  of  the  Clinics  are 
more  apt  to  be  bored  than  entertained  by  this  "talk,"  unless  they 
be  neurologists,  but  Dr.  jNIurphy  sums  up  the  essential  points  in 
his  ensuing  comments,  which  form  the  most  interesting  part  of 
this  issue.  Two  excellent  illustrations,  one  in  colors,  by  Tom  Jones, 
are  included  here. 

Boiling  the  issue  down,  the  faithful  subscriber  gets  very  little 
"  new"  material.  He  only  gets  8  topics,  whereas  previous  issues  have 
contained  from  12  to  21.  It  seems  far  better  to  maintain  the  fresh- 
ness of  this  publication  by  issuing  it  quarterly  or  even  semi-annually, 
than  to  be  forced  to  the  necessity  of  repetition  and  obvious  padding, 
in  order  to  issue  it  bi-monthly. 


Beriberi.  By  Edward  B.  Vedder,  A.M.,  M.D.,  Captain  Medical 
Corps,  U.  S.  Army.  Cartwright  Prize  for  1913.  New  York: 
AVilliam  ^Yood  &  Co. 

Of  great  practical  as  well  as  scientific  worth  this  book  passes 
the  added  distinction  of  being,  for  a  work  of  this  kind,  unusually 
readable. 

Tlie  story  of  beriberi  from  the  earliest  times  to  our  own,  as  pre- 
sented by  the'  author  offers  an  engrossing  tale.  It  will  appeal  not 
only  to  physicians  and  .scientific  men  in  general,  but  to  anyone  who 
can  apj)reciate  the  story  of  a  tremendous  work  well  done. 

One  of  its  most  attractive  features  is  the  way  in  which  evidence. 
ofTereil  by  opj)onents  to  the  tlu't)ry  of  beriberi  to  which  tiie  author 
holds,  is  taken  and  by  careful  analysis  and  the  vcTification  or  dis- 
proof of  tlie  facts  as  stated,  is  shown  to  suii])ort  rather  than  contro- 
vert his  belief. 

The  author  proves  conclusively,  that  beriberi  is  caused  by  a 
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dietary  deficiency;  that  it  is  a  lack  in  various  diets  rather  than  a 
specific  poison  or  infection  in  them  that  is  at  fault. 

The  correlation  of  the  beriberi  of  fowls  and  animals  with  human 
beriberi  makes  possible  the  experimental  proof  of  beliefs  formed  from 
the  observation  of  beriberi  in  man. 

The  only  criticism,  if  such  it  may  be  called,  is  that  after  driving 
a  truth  home  and  clinching  it,  the  author  proceeds  to  clinch  it  time 
and  again.  This  may,  at  times,  weary  a  reader  who  has  grasped 
the  significance  of  proofs  offered  and  already  formed  his  conviction. 

Practically  the  beriberi  question  should  be  in  large  part  a  closed 
one  and  the  ravages  of  this  dread  disease  in  the  Orient  and  else- 
where (for  it  is  shown  to  be  of  almost  world-wide  distribution) 
should  cease.  A.  A.  H. 


Text-book  of  Axatumy  axt)  Physiology  for  Xirses.  By 
Amy  S.  Pope,  Instructor  in  the  School  of  Nursing  of  the  Presby- 
terian Hospital  in  the  City  of  New  York.  Pp.  545;  135  illustra- 
tions.    New  York  and  London:  G.  P.  Putnam's  Sons. 

To  be  able  to  say  how  much  and  how  little  a  text-book  on  anatomy 
and  physiology  should  offer  to  nurses  is  a  difficult  problem  to  solve. 
The  author  of  this  volume  exhibits  a  proper  estimate  upon  the 
relative  importance  of  the  various  parts  of  her  subject  matter, 
and  presents  them  in  an  entertaining  and  impressive  style.  Some 
features  of  the  usual  nurses  anatomy  have  been  omitted;  not  however 
with  any  consequence. 

The  portion  dealing  with  physiology  is  well  done.  It  keeps  pace 
with  the  growing  needs  of  the  nurse  as  teacher  of  hygiene  and 
sanitation,  together  with  her  increasing  opportunities  in  the  social 
service  field. 

^Miile  the  book  is  rather  fully  illustrated,  it  is  not  unfair  to  say 
that  some  of  the  pictures  could  be  improved;  especially  so,  inas- 
much as  a  lasting  portion  of  the  nurse's  idea  must  come  from  these 
illustrations.  T.  G.  S. 


Diseases  of  Boxes  axd  Joints.  By  Leonard  W.  Ely,  M.D., 
Associate  Professor  of  Surgery,  Leiand  Stanford  Junior  University. 
Pp.  218;  212  illustrations.  New  York:  Surgery  Publishing 
Company. 

The  author  shows  a  commendable  effort  toward  compactness 
and  to  follow  broad  general  principles.  In  the  first  cha])ter  anat- 
omy, physiology,  find  pathology  are  discussed,  but  throughout 
the   whole   book   pathology   receives   prime   consideration   and    is 

VOL.   150,  NO.  2. ACGUST,    1915.  10 


282  REVIEWS 

presented  in  the  light  of  the  most  valuable  recent  contribution 
to  the  literature,  a  considerable  bibliography  being  given.  Only 
38  pages  are  devoted  to  bone  diseases  and  21  pages  to  acute  joint 
diseases.  The  greater  part  of  the  book  is  given  up  to  those  chronic 
aft'ections  of  joints  which  are  so  troublesome  to  the  patient  and 
physician  and  concerning  which  there  is  so  much  to  learn.  Brevity 
and  comprehensiveness  are  attained,  chiefly,  by  restriction  to 
general  principle  and  to  the  gist  of  the  subject.  Instead  of  having 
on  the  top  of  both  opposing  pages  the  title  of  the  book  it  would 
be  better  to  have  on  one  the  title  of  the  chapter  under  discussion, 
particularly  as  six  of  the  nine  chapters  do  not  begin  on  the  page 
indicated  bv  the  list  of  contents.  But  this  detracts  little  from 
the  value  of  the  book.  T.  T.  T. 


Dental  Diseases  in  Relation  to  Public  Health.  By  J.  Sim 
Wallace,  D.Sc,  M.D.,  L.D.S.,  Formerly  Dental  Surgeon  and 
Lecturer  on  Dental  Surgery,  London  Hospital.  Vol.  8.,  pp.  90. 
Londoh:  Office  of  the  Dental  Record. 

Beside  directing  attention  to  the  great  prevalence  of  dental 
diseases,  as  well  as  the  seriousness  of  infections  in  various  parts 
of  the  body  with  the  tissues  about  the  teeth  as  the  original  foci, 
the  author  directs  attention  to  the  inter-relationship  of  food  habit 
and  dental  caries.  He  draws  attention  to  the  value  of  a  knowledge 
of  the  physiology  of  oral  hygiene,  especially  for  medical  students, 
and  gives  a  short  but  comprehensive  treatise  upon  the  same.  In 
closing  he  describes  the  results  of  dental  diseases  upon  the  develop- 
ment of  children.  C.  P.  S. 


Aids  to  Dental  Anatomy  and  Physiology.  By  Authuu  S. 
Underwood,  M.R.C.S.,  L.D.S.,  late  Professor  of  Dental 
Surgery  at  King's  College,  London;  Member  of  the  Board  of 
Examiners  in  Dental  Surgery,  Royal  College  of  Surgeons  of 
England;  Lecturer  in  Dental  Anatomy  and  Physiology  at  the 
Dental  Hospital  of  London.  Third  edition.  Pp.  136.  New 
York:  William  Wood  &  Co. 

While  this  little  book  is  concise,  it  must  not  be  regarded  in  any 
sense  as  a  quiz  compend  or  as  dealing  with  essentials  only.  In 
fact,  it  covers  thoroughly  the  whole  subject  of  development,  histol- 
ogy, and  gross  anatomy  of  the  human  teeth,  together  with  an 
insight  into  comparative  diMital  anatomy.  Some  of  the  views 
expressed  by  the  author  upon  certain  points  have  not  met  with 
general  acceptance,  notably  the  alleged  demonstration  by  Mummery 


cammidge:  the  feces  of  children  and  adults        283 

of  nerve  fibers  in  the  dentine.  In  an  appendix  is  contained  Mum- 
mery's communication  to  the  Royal  Society,  which  represents  the 
most  recent  original  work  upon  calcification  of  dentine  and  enamel. 
A  few  illustrations  would  have  greativ  enhanced  the  value  of  the 
book.  '  R.  H.  I. 


Principles  and  Practice  of  Hydrotherapy.  By  George 
Knapp  Abbott,  A.B.,  iSI.D.,  Dean  and  Professor  of  Physiologic 
Therapy  and  Practice  of  Medicine  in  the  College  of  Medical 
P^vangelists,  Loma  Linda,  Cal.  Second  Edition.  Pp.  510; 
127  illustrations.     Loma  Linda,  Cal.:    The  College  Press. 

Great  care  has  been  exercised  to  make  this  work  thoroughly 
practical,  and  while  explicitly  stating  the  beliefs  and  explaining 
the  practices  of  the  most  advanced  hydrotherapists,  the  book  will 
surely  prove  acceptable  to  the  most  conservative,  and  presents  in 
an  attractive  form,  much  that  will  be  new  to  the  general  practitioner. 

This  work  is  a  concise  treatise  on  the  subject  which  will  give 
the  practitioner  as  well  as  the  hydrotherapist,  in  few  words,  sys- 
tematically arranged  and  well  illustrated,  the  key  to  the  successful 
application  of  these  physiological  measures.  M.  J.  W. 


The  Feces  of  Children  and  Adults.  Their  Exla^iination 
and  Diagnostic  Significance,  with  Indications  for  Treat- 
ment. By  P.  S.  CAMMmcE,  M.D.  (London).  Pp.  516;  13  full- 
page  plates,  7  of  which  are  colored,  and  96  illustrations.  New 
York:  William  Wood  &  Co. 

This  work  comprises  a  very  complete  and  thorough  exposition 
of  the  laboratory  examinations  of  feces,  normal  and  pathological, 
and  all  that  they  may  contain.  Of  particular  practical  use  are  the 
chapters  on  the  diagnostic  value  of  examinations  of  the  feces,  in 
which  the  fecal  findings  in  a  variety  of  diseases  are  set  forth,  and 
the  appendix,  which  contains  a  large  number  of  diet  lists  for  gastro- 
intestinal affections,  advocated  by  various  authorities.  Another 
chapter  deals  with  indications  for  treatment,  including  a  short 
description  of  the  caloric  method  of  estimating  the  value  of  diets, 
the  dietary  indications  in  certain  affections,  the  use  of  drugs, 
vaccines,  etc.  In  the  main,  the  advice  conforms  to  orthodox 
teaching,  but  the  section  devoted  to  infant  feeding  is  far  too  didactic 
and  condensed  to  be  of  much  practical  use.  To  attempt  to  indicate 
briefly  the  royal  road  to  success  in  infant  feeding  is  but  to  attempt 
the  impossible.  To  practitioners  and  students  who  desire  practical 
as  well  as  technical  aid  in  treatment  and  diagnosis,  the  book  makes 
a  special  appeal.  J.  C.  G. 
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Mechanical  Vibration.  Its  Physiological  Application  in 
Therapeutics.  By  M.  L.  H.  Snow,  M.D.,  Professor  of  jNIecliau- 
ical  Vibration  Therapy  in  the  New  York  School  of  Physical 
Therapeutics,  etc.  New  York:  The  Scientific  Authors'  Pub- 
lishing Co. 

Snow's  book  deals  first  with  the  "development  of  mechanical 
vibrations"  in  which  in  an  interesting  fashion  he  begins  with  the 
early  records  and  merges  through  massage  principles  into  his  own 
topic.  He  devotes  but  little  to  vibration  apparatus  per  se.  Systems 
of  vibration  therapy  receive  brief  mention.  ^Method  of  applica- 
tion is  given  special  emphasis.  General  physiological  effects  are  ac- 
corded prominence,  as  are  also  the  principles  and  effects  of  mechanical 
vibration  in  diagnosis.  Influences  upon  the  heart,  vascular,  ductless 
gland,  lymphatic,  respiratory,  muscular,  nervous,  and  digestive 
systems  are  separately  discussed.  The  theme  is  an  admixture  of 
advanced  and  elementary  facts.  In  the  hands  of  the  younger 
student  of  the  subject,  provided  his  purpose  is  to  place  the  prin- 
ciples in  a  worthy  position  in  therapeutics,  the  book  must  be  of 
value.  Frequent  reference  is  made  to  persons  as  authorities  in  whom 
the  medical  profession  as  yet  has  not  imposed  much  trust.  There  is 
a  trend  of  suggestion  throughout  the  context  which  leads  the  reader 
to  think  that  its  author  tends  to  regard  his  principle  as  an  inde- 
pendent art  in  therapeutics.  However,  the  work  suggests  a  vast 
amount  of  labor,  study  and  application  to  principles  therein  dis- 
cussed; it  will  probably  help  many  an  honest  student  of  this  special 
theme,  and  should  fintl  its  proper  level  in  medical  literature. 

W.  J.  ^\. 


Sciatica.  A  Fresh  Study.  By  Willi.v.m  Bruce,  M.A.,  LL.l)., 
M.D.,  Dingwell,  N.B.  Pp.  175;  17  plates.  New  York: 
William  Wood  &  Company.  I 

The  hypothesis  of  Bruce  who  has  observed  more  than  a  thousand 
cases  is  "that  the  true  cause  of  sciatica  is  troul)le  in  the  hip-joint." 
He  endeavors  to  discredit  Gowers,  though  the  latter  states  that 
senile  rheumatic  inflammation  of  the  hip-joint  is  a  common  cause 
of  sciatica,  but  maintains  that  tlie  disease  in  tlie  nerve  is  essentiaUy 
a  neuritis  and  as  a  rule  has  attacked  the  nniscular  and  fibrous 
tissues  first.  "Granting  the  presence  of  tliis  fil)rositis"  Bruce  con- 
tends, "it  is  not  easy  to  see  how  tlie  condition  is  likely  to  spread 
to  the  nerve."  The  inflanuuation  passes  along  the  white  fil)rous 
tissue  wiiich  extends  practically  throughout  the  body.  .\s  to  an 
actual  neuritis  in  the  sciatic  nerve,  wliich  Bruce  doubts,  the  Danish 
surgeon,  Pars,  who  stretched  the  nerve  a  inimber  of  times,  found 
in  at  k'ast  half  of  the  cases  that  the  nerve  was  abnormallv  red. 
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We  see  no  reference  to  the  masterful  article  contributed  by 
Professor  Karl  Petren  in  1909.  The  (iiffercntiation  there  is  made 
between  sciatica  due  to  hip-joint  trouble  and  that  of  other  origins. 

N.  S.  Y. 


Aids  to  Practical  Pharmacy.  By  A.  Campbell  Stark,  M.B., 
B.S.  (Lond),  L.S.A.  (Eng.)  Ph.  V\,  University  ISIedaliist  and 
Exhibitioner  in  ^Materia  ]\Iedica,  St.  George's  Hospital,  Medical 
School,  etc.  Second  edition;  pp.  165.  New  York:  William 
Wood  &  Company. 

This  work,  based  on  the  British  Pharmacopoeia,  presents  in 
compact  form  the  important  facts  concerning  the  different  drugs. 
Its  strongest  appeal  would  be  to  the  pharmacist  and  after  him, 
probably,  to  the  dispensing  physician.  S.  J.  K. 


Renal  Diagnosis  in  Medicine  and  Surgery.  By  Dr.  Victor 
Blum,  Tutor  in  Urology  at  the  University  of  ^'ienna.  English 
Translation  by  Wilfred  B.  Christopherson.  Pp.  142.  New 
York:  William  Wood  &  Co. 

The  inmiense  progress  made  in  renal  surgery  in  the  jjast  few  years 
is  largely  due  to  advances  in  our  methods  of  determination  of  kidney 
function.  It  is  well  recognized  that  the  knowledge  derived  from 
these  functional  tests  is  essential  for  the  proper  management  of 
both  surgical  and  medical  conditions  of  the  kiflney. 

The  book  begins  with  a  consideration  of  the  particular  function 
of  each  portion  of  the  kidney  as  established  by  experiment.  The 
various  methods  of  determination  of  renal  function  are  then 
described  in  detail.  Finally  the  author  takes  up  the  application  of 
the  various  tests  to  particular  lesions  of  the  kidney.  In  the  author's 
opinion  the  following  tests  afford  the  most  valuable  information 
as  to  the  functioning  powers  of  the  kidneys:  Cryoscopy  of  the  blood 
and  urine,  the  indigo-carmine  test,  experimental  polyuria,  estima- 
tion of  urea,  and  diuretic  experiments.  He  apparently  does  not 
measure  the  percentage  of  indigo  carmine  ex(Tetcd,  but  only  notes 
the  time  of  onset  of  excretion  of  the  drug,  which  he  prefers  to  phenol- 
sulphonephthalein.  The  use  of  the  various  tests  is  illustrated  by 
many  instructive  cases  of  diseased  conditions  of  the  kidney  and 
ureters.  The  literature  of  the  subject  is  fully  reviewed,  and  the 
work  of  a  few  Americans  in  this  field  has  been  gi\en  due 
recognition.  R.  11.   I. 
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Epidemic  Infantile  Paralysis  (Heine-Medin  Disease).  By 
Professor  Paul  H.  Roemer,  Principal  of  the  Institute  of  Hygiene 
and  Experimental  Medicine  of  Marburg.  Translated  by  H. 
Ridley  Prentice,  I\I.D.,  B.S.  (Lond.),  M.R.C.P.;  Late  Resident 
.  Medical  Officer  to  the  National  Hospital  for  the  Paralyzed  and 
Epileptic,  Queen  Square.  Pp.  208;  57  illustrations.  New  York: 
William  Wood  &  Co. 

This  is  a  very  good  translation  of  Professor  Romer's  book  on 
Epidemic  Infantile  Paralysis.  The  basis  of  this  work  was  the  recent 
epidemic  in  Marburg  which  led  the  author  to  investigate  this 
disease  from  the  experimental  stand-point.  The  results  of  his  studies 
have  been  published  elsewhere  and  finally  resulted  in  this  work 
which  is  an  excellent  presentation  of  the  present  experimental, 
pathological,  and  clinical  knowledge  of  the  disease.  There  is  nothing 
new  in  the  conclusions  simply  because  we  have  not  as  yet  reached 
that  stage  in  which  conclusions  can  be  arrived  at.  This  book  is 
along  the  same  line  as  the  very  excellent  book  on  the  same  subject 
bv  Professor  Wickman.  T.  H.  W. 


The  Psych opathology  of  Hysteria.    By  Charles  D.  Fox,  M.D. 
Pp.  437.     Boston:  Gorham  Press. 

This  book  is  largely  made  up  of  the  elucidation  of  symptoms  of 
hysteria  from  the  standpoint  of  the  French  and  Boston  schools. 
The  Freudian  points  of  view  are  only  mentioned,  but  are  not 
especially  considered.  The  author  has  carefully  presented  the 
subject  and  made  extensive  use  of  the  literature,  and  if  one  wishes 
a  careful  presentation  of  symptoms  of  hysteria,  this  book  fulfills 
that  need.  '  T.  H.  W. 


Ambidexterity  and  INIental  Culture.  By  H.  MacNaughton 
Jones.  Pp.  102;  2'A  illustrations.  New  York:  Rebman  Com- 
pany. 

This  important  matter  is  discussed  in  a  small  popular  edition. 
Medical  men  and  teachers  do  not  always  appreciate  the  value  of 
being  able  to  use  both  hands,  for,  as  is  well  known,  the  left  side  of 
the  brain,  because  of  the  i)rej)on(lerant  right-handedness  of  individ- 
uals, is  much  more  develoj)ed  than  the  right.  This  should  not  be, 
for  we  should  not  have  a  silent  area  of  the  brain.  In  this  book  the 
plea  is  made  for  tiie  development  of  both  hands  in  all  mntters 
|)ertaining  to  them.  Dr.  Montessori's  methofl  is  touclied  upon. 
This  book  should  be  in  the  hands  of  all  teachers.  T.  II.  W. 
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Salvarsannatrium. — Wechselmann  (Miinchen.  vied.  Wchnschr.,  1915, 
Ixii,  177)  publislies  his  experiences  with  about  twelve  thousand  injec- 
tions of  EhrHch's  newest  preparation,  salvarsannatrium  or  salvarsan- 
sodiuin.  This  substance  possesses  all  the  advantages  of  salvarsan  and 
neosalvarsan.  It  is  very  soluble  in  water  and  on  exposure  to  air  rapidly 
becomes  toxic.  Wechselmann  has  used  the  new  preparation  in  doses 
of  0.3  to  0.45  gm.  and  has  had  no  reactions  following  its  use  in  ambula- 
tory and  hospital  patients.  Only  twice  has  he  noted  morbilliform 
eruptions.  Such  doses  may  be  given  twice  a  week  and  in  recent  cases, 
after  total  dosage  of  4  to  6  gm.,  the  clinical  symptoms  have  prac- 
tically always  cleared  up,  Wassermann  reaction  has  become  negative 
in  the  serum,  and  in  about  93  per  cent,  of  the  cases,  the  spinal  fluid 
has  become  negative.  The  method  which  Wechselmann  has  used  in 
giving  salvarsannatrium  is  as  follows:  The  drug  is  dissolved  in  0.4 
per  cent,  sodium  chloride  solution  in  proportion  of  1  to  100.  The  salt 
solution  must  be  prepared  from  freshly  distilled  water  and  chemically 
pure  sodium  chloride  and  is  sterilized  by  boiling  in  Erlenmeyer  flasks. 
The  drug  is  not  added  till  the  solution  has  cooled.  The  solution  is 
then  filtered  through  absorbent  cotton  (Verbandwatte)  which  has  been 
sterilized  by  boiling  in  0.4  per  cent,  sodium  chloride  solution.  The 
flasks,  etc.,  are  sterilized  by  heating  to  120°  C.  In  a  vast  majority 
of  cases,  the  author  has  given  the  drug  intravenously. 


On  the   Treatment  of   Typhoid  Fever  with  Typhoid   Vaccine.— H. 

Eggreth  {Wien.  klin.  Wchnschr.,  1915,  xxviii,  209)  reports  the  results 
of  forty-eight  cases  of  typhoid  fever  treated  with  Besredka's  typhoid 
vaccine,  given  according  to  the  method  of  Kraus.    First,  a  subcutaneous 
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injection  of  vaccine  was  given.  Only  a  slight  local  reaction  was  ob- 
tained. Then  0.5  to  1  c.c.  of  vaccine  was  given  intravenously.  Each 
of  the  forty-eight  patients  received  only  one  injection.  In  thirty-eight 
cases  the  result  was  striking,  in  eight  there  was  little  effect;  two  patients 
died.  In  the  thirty-eight  cases,  the  injection  was  followed  almost 
immediately  by  slight  chill  and  rise  of  temperature  of  1°  to  1^°  C. 
The  temperature  remained  at  this  higher  level,  to  fall  by  crisis  to 
normal  after  six  to  ten  hours.  Often  there  was  marked  sweating  with 
the  crisis.  There  was  ne^•er  any  evidence  of  cardiac  collapse;  occasion- 
all}'  there  was  nausea.  In  addition  to  the  fall  in  temperature,  there 
was  often  improvement  in  the  cerebral  symptoms,  such  as  headache, 
vertigo,  stupor,  etc.  In  general,  it  seemed  that  the  patients  who  were 
treated  in  the  first  and  second  weeks  of  the  disease  and  in  whom  there 
were  no  complications,  reacted  best.  Thirt^^-four  of  the  thirty-eight 
cases  remained  afebrile.  In  one  case,  the  temperature  rose  the  day 
after  the  crisis.  In  the  remaining  three  cases,  the  temperature  rose 
on  the  twelfth,  fourteenth  and  sixteenth  day,  due  to  parotitis,  osteo- 
periosteitis  and  endocarditis  respectively;  all  recovered.  The  second 
group  of  eight  cases  consisted  of  patients  in  the  fourth  and  fifth  week 
of  typhoid  who  were  suffering  with  bronchitis,  broncho-  or  pleuro- 
pneumonia. In  these  there  was  no  critical  fall  of  temperature.  All 
of  them  recovered,  however.  In  the  two  fatal  cases,  death  followed 
about  three  hours  after  the  intravenous  injection.  One  patient  was 
d^'spneic,  cyanotic  and  had  rales  and  dulness  in  the  left  back.  Autopsy 
showed,  in  addition  to  the  usual  changes  of  typhoid  fever,  a  beginning 
pneumonia,  some  clear  fluid  in  the  pericardium,  etc.  In  the  second 
case,  the  patient  was  anemic  and  fresh  blood  was  found  in  the  ileum. 
The  patients  were  treated  in  a  military  reserve  hospital.  The  diagnosis 
was  confirmed  in  all  cases  by  positive  Widal  and  diazo  reactions.  Blood 
cultures  apparently  could  not  be  made. 


On  a  New  Method  of  Treatment  of  Tuberculous  Meningitis. — 
J.  B.\ciGALUPO  {Mimchrn.  nivd.  Wchnschr.,  1915,  Ixii,  222)  reports  his 
observation  in  three  cases  of  tuberculous  meningitis  in  children,  who 
were  treatcfl  with  old  tuberculin  intradurally.  In  the  first  case  treated, 
the  child  had  general  miliary  tuberculosis;  there  was  some  betterment 
of  nervous  symptoms  following  the  injection,  but  three  days  later  the 
child  died.  In  two  other  cases,  in  which  the  diagnosis  was  confirmed 
by  the  finding  of  tubercle  bacilli  in  the  spinal  fluid,  complete  recovery 
followed  witliin  twenty  days  after  three  and  two  injections,  respectively^ 
In  all  the  cases  following  the  injection,  instead  of  the  expected  rise, 
there  was  a  fall  of  about  1°  C.  in  temperature.  The  author  suggests 
an  initial  dose  of  1  mg.  old  tuberculin.  As  a  vehicle  for  the  tuberculin, 
he  recommends  cerebrospinal  fluid.  Details  of  the  cases  are  not  given. 
This  is  unfortunate  since  the  results  which  the  author  claims  for  his 
treatment  are  so  important  that  full  records  of  his  observations  would 
seem  to  be  desiral>le.  (The  briefness  of  the  present  report  in  spite  of 
the  favorable  results  reported  would  seen)  to  make  it  advisable  to 
proceed  with  extreme  caution  b(>fore  repeating  this  work.  The  number 
of  observations  which  the  author  reports  is  too  small  to  have  deter- 
mined the  safety  of  the  treatment  or  th(>  dosage  of  tulxTculin,  it  would 
seem.) 
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A  Case  of  Balantidiosis  Treated  with  Emetin. — R.  Axtkr-Hasexfkld 
(Miinc/un.  inrd.  li'chn.schr.,  iOl.'j,  Ixii,  l.")2)  i-eports  a  case  of  balan- 
tidiosis treated  with  emetin.  For  four  months,  the  patient,  a  woman, 
aged  sixty  years,  had  suffered  with  a  severe  diarrhea.  She  had  been 
given  various  remedies,  she  said,  without  result.  There  were  as  many 
as  twelve  watery  stools  daily,  containing  pus  and  blood.  The  patient 
was  weak  and  emaciated.  On  physical  examination,  the  internal 
ternal  organs  were  normal,  except  the  colon.  The  stools  showed  Balan- 
tidium  coli,  as  many  as  ten  in  a  field,  actively  motile.  The  author 
administered  uzara  at  first  with  slight  improvement.  The  patient,  how- 
ever, was  still  having  about  eight  stools  a  day.  Then  he  gave  0.03  gm. 
of  emetin  hypodermically.  In  the  following  twenty-four  hours,  the 
patient  had  only  one  stool.  The  same  dose  was  repeated  daily  until  eight 
doses  had  been  given.  The  consistency  of  the  stools  became  firmer, 
the  pus  disappeared.  After  the  third  injection,  the  balantidia  could 
no  longer  be  found.  The  patient  was  permanently  relieved.  As 
balantidiosis  is  rare  in  the  author's  practice,  and  as  the  result  of 
emetin  treatment  was  so  brilliant,  the  case  is  reported  in  the  hope  that 
others  may  determine  whether  the  drug  is  a  specific  in  this  infection. 


The  Extent  of  Protein  Digestion  in  the  Presence  of  Hydrochloric 
Acid  Deficit. — At  the  suggestion  of  Prof.  Krehl,  L.  Tel  {Dcutsch. 
Arch.  f.  /din.  Med.,  cxii,  369)  has  attempted  to  determine  whether 
the  hydrochloric  acid  deficit  sometimes  observed  after  test  breakfasts 
or  test  meals  necessarily  means  extended  cleavage  of  protein.  For 
the  determination  of  free  hydrochloric  acid  and  hydrochloric  acid 
deficit  he  has  employed  Giinzburg's  reagent  as  indicator.  The  total 
acidity  has  been  estimated  with  litnuis  paper.  The  total  chlorides 
were  estimated  by  the  method  of  Liittke  ancl  Martins.  An  approxima- 
tion of  the  extent  of  proteolysis  has  been  arrived  at  by  determining 
total  nitrogen  (Kjeldahlj  and  amino-nitrogen  by  the  method  of  Van 
Slyke.  All  the  values  have  been  calculated  on  the  basis  of  100  c.c. 
gastric  juice  and  also  on  the  basis  of  100  gram  nitrogen.  The  acidity 
has  been  expressed  in  cubic  centimeters  of  tenth  normal  XaOH,  the 
nitrogen  in  cubic  centimeters  of  tenth  normal  XH:i.  The  binding  or 
uniting  power  (Bindungsvermogen)  has  been  calculated;  if  free  HCl 
is  present  this  represents  the  difference  between  total  H(T  and  free 
HCl,  while  with  a  deficit  it  is  the  sum  of  the  deficit  and  the  total  HCl. 
The  author  has  made  numerous  observations  on  the  filtrates  from  test 
breakfasts  and  test  meals.  His  general  conclusions  are  as  follows: 
(1)  The  amino-nitrogen,  measured  by  Van  Slyke's  method,  is  generally 
higher  relatively  after  a  test  dinner  than  after  a  test  breakfast.  (2) 
The  amino-nitrogen,  as  compared  with  the  total  nitrogen,  is  increased 
in  some  cases  with  hydrochloric  acid  deficit,  not  in  others.  For  example, 
the  author  found  9  per  cent,  amino-nitrogen  with  a  deficit  of  119  in  one 
case,  14  per  cent,  amino-nitrogen  with  free  HCl  of  68  in  another.  (3) 
The  HCl-binding  power  and  the  amino-nitrogen  content,  given  a  like 
quantity  of  total  X,  do  not  necessarily  run  parallel,  though  in  some 
eases  one  does  find  high  binding  power  and  high  amino-nitrogen 
combined.  Extended  cleavage  of  protein  is,  therefore,  not  the  only 
reason  for  high  HCl-binding  power.  Rather  it  nuist  be  supposed  that 
the  special  nature  of  the  undigested  or  slightly  digested  proteins  is 


290  PROGRESS   OF  MEDICAL  SCIENCE 

responsible  in  many  cases.  (4)  The  HCl-binding  power  is  increased 
in  some  cases  of  deficit  not  in  others.  It  is  practically  never  sufficiently 
increased  to  account  for  the  deficit  alone.  (5)  Among  the  causative 
factors  in  the  production  of  a  deficit  the  most  important  is  an  acid 
secretion  inadequate  for  the  amount  of  nitrogenous  bodies  present. 
Differences  in  the  degree  of  cleavage  of  the  proteins  is  of  secondary 
importance.  Thus  in  two  cases  with  practically  the  same  HCl-binding 
power  and  the  same  degree  of  cleavage  the  free  acid  was  68  in  the  one 
with  a  deficit  of  24  in  the  other.  (6)  Thus  there  are  two  kinds  of 
deficit,  the  one  with  normal  protein  digestion  the  other  with  abnormally 
extensive  hydrolysis  of  the  portein.  So  far  Pel  has  been  able  to  dis- 
cover no  differential  diagnostic  value  through  determining  which  of 
these  is  present. 

Nucleinic  Acid  in  Blood  Diseases. — W.  Konnecke  (Deutsch. 
Arch.  f.  klin.  Med.,  1914,  cxv,  177)  has  undertaken  the  study  of  experi- 
mental leukocytoses  in  primary  blood  diseases,  as  the  results  recorded 
in  literature  have  to  do  almost  entirely  with  the  reaction  obtained  in 
normal  individuals  or  those  whose  blood  has  been  only  secondarily 
affected.  Of  the  various  substances  employed  to  produce  a  leuko- 
cytosis, Konnecke  found  sodium  nucleinate  given  intramuscularly 
was  the  most  suitable.  It  was  found  that  the  effects  of  the  sodium 
nucleinate  varied  according  to  the  functional  ability  of  the  bone  marrow. 
Thus,  a  normal  bone  marrow  whose  cells  mature  more  rapidly  under  the 
action  of  nuclein  sends  a  larger  number  of  ripe  cells  into  the  blood 
stream;  the  result  is  a  moderate  leukocytosis.  The  bone  marrow  in 
chlorosis  and  many  secondary  anemias  (post-hemorrhagic,  for  example) 
is  hypersensitive,  the  result  being  a  more  marked  leukocytosis.  In 
pernicious  anemia  and  many  forms  of  secondary  anemia,  on  the  other 
hand,  the  marrow  was  less  sensitive  than  normal,  or  entirely  insensitive 
to  nuclein.  In  other  words,  the  leukocytosis  was  slight  or  entirely 
lacking.  In  lymphatic  leukemia  only  the  myeloid  system  reacts. 
Severe  cases  of  myeloid  leukemia  show  no  reaction  to  nuclein.  In 
•mild  cases  there  is  a  decrease  in  the  total  white  count  following  the 
first  injection,  due,  Konnecke  says,  to  lessening  in  the  number  of 
immature  cells.  /Vfter  repeated  injections,  a  leukocytosis  may  super- 
vene, but  if  the  injections  are  long  continued,  the  organism  becomes 
accustomed  to  the  irritant  and  fails  to  react.  The  result  of  the  re- 
action to  sodium  nucleinate  permits  one  to  draw  certain  conclusions 
as  to  the  functional  ability  of  the  bone  marrow,  Konnecke  says,  which 
may  lie  of  value  l)()th  in  diagnosis  and  prognosis. 


I 


A  Study  of  the  Kidney  Function  in  Congenital  Cystic  Kidney.— 
\V.  II.  Vkii.  (Dndsch.  Arch.  J.  klin.  Mai.,  11U4,  cxv,  15())  has  had  the 
unusual  opportimity  of  studying  carefully  three  cases  of  congenital 
cystic  kidney  diagnosed  clinically.  His  attention  was  directed  especi- 
ally to  the  examination  of  the  functional  capacity  of  the  kidneys.  In 
all  three  cases  there  were  Inlatcral,  palpable,  polycystic  renal  tumors. 
In  all  of  the  cases  the  results  of  the  functional  study  was  the  same. 
Veil  found  a  marked  decrease  in  the  al)ility  of  the  kidney  to  .secn>te 
a  concentrated  urine,  though  the  diluting  power  was  retained.  This 
inability  to  concentrate  was  shown  by  the  passage  of  normal  quantities 
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of  urine  when  the  patient  was  on  a  diet  poor  in  salt  and  nitrogen,  with 
polyuria  when  the  usual  mixed  diet  was  given.  Otherwise  there  was 
no  diminution  in  the  ability  of  the  kidneys  to  secrete  nitrogen,  sodium 
chloride  and  water,  but  for  substances  foreign  to  the  body  (milk- 
sugar,  potassium  iodide  and  phenolsulphonephthalein)  there  was  a 
moderate  delay  in  excretion.  The  finding  of  traces  of  albumin  in  the 
urine  without  morphological  elements  was  constant.  There  was  a 
moderate  increase  in  blood-pressure  amounting  to  235  to  2-40  cm. 
water  (v.  Recklinghausen).  The  study  of  the  blood  in  these  cases 
revealed  normal  concentration,  osmotic  pressure,  and  rest  nitrogen. 
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Complete  Fracture  of  the  Lower  Third  of  the  Radius  in  Childhood, 
with  Green-stick  Fracture  of  the  Ulna. — Skjllerx  {Annals  Surgery, 
191.3,  Ixi,  209j  says  that  there  is  a  fracture  of  the  lower  third  of  the 
radius  and  ulna  peculiar  to  childhood,  which  constitutes  about  13 
per  cent,  of  fracture  of  the  forearm.  This  fracture  commonly  occurs 
before  the  age  of  puberty,  is  most  frequently  encountered  during  the 
summer  months,  and  is  caused  usually  by  the  effects  of  gravity  plus 
momentum.  It  is  characterized  by  complete  fracture  of  the  radius 
with  dorsal  and  lateral  displacement  of  the  lower  fragment  and  by 
incomplete  green-stick  fracture  of  the  inner  half  of  the  ulna,  usually, 
at  a  higher  level,  the  outer  half  remaining  intact  and  maintainmg  the 
deformity  of  the  ulna,  which  is  a  bowing  of  the  lower  fragment  toward 
the  radial  side  and  which  in  turn,  maintains  the  displacement  of  the 
distal  fragment  of  the  radius.  In  reducing  the  displacement  the  aim 
must  be  to  convert  the  incomplete  green-stick  into  a  complete  fracture 
by  forcibly  rupturing  the  still  intact  outer  fibers,  thereby  enabling 
restoration  of  alignment  of  the  distal  fragment  of  the  ulna  with  that 
of  the  axis  of  the  bone,  the  distal  fragment  of  the  radius  coincidently 
shifting  itself  automatically  into  position.  The  criterion  of  reduction 
is  the  restoration  of  the  normal  alignment  of  the  inner  border  of  the 
ulna.  Fracture  of  the  lower  third  of  both  l)ones  and  of  the  radius 
alone  comprise  70  per  cent,  of  fractures  of  the  forearm  in  childhood. 
The  site  of  the  fracture  and  its  variety  may  often  be  predicted  b\-  a 
knowledge   of   the  history   and   mechanism   of   the  fall.     Injuries   to 
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epiphyses,  whether  strain,  sprain,  or  disjunction  should  be  recognized 
and  treated  as  fractures  because  of  their  importance  in  the  growth  of 
the  bones  and  because  epiphyseal  injuries  often  predetermine  infections, 
typically  tuberculous.  Diagnosis  may  be  established  clinically  by 
the  mechanism  and  "wincing"  tenderness.  If  deformity  exist  it  is 
unjustifiable  to  elicit  further  signs  of  fracture.  Roentgenograms  are 
of  corroborative  value,  but  by  no  means  the  final  arbiters.  Their  chief 
value  is  in  showing  the  degree  of  deformity  and  its  presence  after 
reduction.  Owing  to  the  delicacy  of  the  radius  and  ulna  in  childhood 
fracture  is  the  rule,  while  contusion  and  sprain  are  the  exceptions. 
Treatment  is  begun  by  the  administration  of  an  anesthetic  if  deformity 
exist.  Otherwise  a  carefully  prepared  and  padded  splint  (or  splints) 
is  applied  firmly  and  without  undue  pressure.  Roentgen-ray  control 
of  reduction  is  important.  Massage  and  passive  motion  are  adapted 
to  the  individual  case.  The  splints  must  be  removed  as  soon  as  there 
is  firm  imion.  Operation  is  indicated  only  when  conservative  treatment 
is  admitteflly  a  failure.  It  will  seldom  l)e  necessary.  The  inlay 
method  of  Albee  should  be  used  instead  of  an  utthv  of  metal  fixtures. 


Ureteral  Calculi;  Special  Means  of  Diagnosis  and  Newer  Methods 
of  Intravesical  Treatment. — Geraghty  and  Hinman  {Surg.,  Gynec.  and 
Obst.,  1915,  XX,  515)  base  their  observations  on  67  cases  from  the 
urological  clinic  of  the  Johns  Hopkins  Hospital.  They  say  that  the 
symptoms  of  ureteral  calculus  are  not  diagnostic  and  are  insufficient 
to  definitely  determine  either  its  presence  or  position  except  in  rare 
instances.  While  radiography  is  the  simplest  and  probably  the  most 
valuable  single  diagnostic  method  for  the  detection  of  ureteral  calculi, 
even  in  the  most  expert  hands,  a  surprisingly  large  percentage  (22.4 
per  cent.)  may  be  undetected  by  it.  This  large  percentage  of  failures 
demands  the  employment  of  supplementary  methods  before  excluding 
stone  with  any  degree  of  positixeness.  By  means  of  collargol  uretero- 
grams a  calculus  occasionally  will  be  shown  which  the  simple  Roentgen- 
ray  failed  to  reveai.  The  employment  of  the  wax-tipped  catheter  is 
by  far  the  most  accurate  method  for  the  detection  of  ureteral  calculi, 
and  this  method  should  be  in  more  general  use.  In  6  out  of  30  cases 
of  ureteral  calculi  (20  per  cent.)  seen  in  the  last  two  years,  it  has  located 
a  stone  where  repeated  roentgenographs  were  uniformix-  negatix'e. 
Owing  to  the  great  frcfjuency  of  extra-ureteral  shadows  in  the  region 
of  the  i)elvic  portion  of  the  ureter,  diagnosis  of  ureteral  stones  in  this 
region  cannot  be  accepted  without  confirmatory  information.  A 
considerable  number  of  stones  which  enter  the  ureter  pass  spontan- 
eously, and  the  discovery  of  a  small  calculus  is  not  always  an  indication 
for  innnediate  operative  interference.  Unless  the  stone  is  blocking 
completely  or  producing  repeated  and  violent  colic,  simple  and  manip- 
ulative methods  should  first  be  employed,  For  calculi  beyond  the 
juxtavesical  j)ortion,  displacenieiit  with  the  ureteral  catheter,  injec- 
tion of  oil  or  the  securing  of  relaxation  of  the  lurteral  wall  by  using  the 
thermocatheter  may,  in  certain  cases,  result  in  the  expulsion  of  the 
stone.  When  the  stone  is  in  the  vesical  i)ortion  of  the  ureter,  cystoscopic 
procedures  should  usually  be  successful.  .\  study  of  these  cases,  as 
well  as  dillVrcnt  series  rejiorted  in  the  literature,  shows  that  a  consider- 
able portion  (14. ."i  p«'r  cent.,  Geraghty  and   Iliiinian;     17  per  cent,  of 
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204  cases,  Jeanbrau)  of  ureteral  calculi  are  arrested  in  the  intramural 
portion  of  the  ureter — a  portion  which  can  be  readily  reached  by 
cystoscopic  methods.  These  methods,  therefore,  have  an  increasing 
field  of  usefulness. 


Periosteal  Regeneration  of  Bone. — Smith  {Surf/.,  Gynrc.  (unl  Obsf., 
1915,  XX,  547)  says  the  following  conclusions  are  drawn  from  consid- 
erable experimentation  carried  on  at  several  different  institutions, 
some  under  very  adverse  conditions  and  others  under  favorable  cir- 
cumstances. The  results  obtained  were  absolutely  contradictory  to 
each  other.  This  clearly  demonstrates  that  the  cellular  elements  of 
the  stripped  periosteum  are  dependent  upon  a  varying  personal  factor. 
It  is  possible  at  the  present  time  to  vary  the  end  results  according  to 
certain  technique;  the  periosteum  stripped  quickly  and  with  a  sharp 
periosteotome  will  produce  bone  in  a  greater  percentage  of  cases  if 
young  animals  are  used  than  if  fully  developed  adult  animals  are 
employed.  Likewise  a  greater  percentage  of  positive  results  will  be 
obtained  with  periosteum  which  is  stripped  slowly  and  with  an  elevat- 
ing action  of  the  periosteotome  than  when  the  periosteum  is  quickly 
torn  loose  from  the  compact  bone.  A  very  large  percentage  of  positive 
results  can  be  obtained  by  using  very  young  animals  and  small  strips 
of  periosteum.  Fibrin  is  a  very  active  stimulant  to  osteoblastic  activity. 
In  the  clinical  utilization  of  these  facts,  many  important  factors  must 
be  taken  into  consideration  with  respect  to  the  end  results  desired; 
i.  e.,  stage  of  bone  development;  care  with  which  the  subperiosteal 
resection  is  performed ;  ample  allowance  should  be  made  for  satisfactory 
conditions  suitable  to  fibrin  formation  and  a  generous  supply  of  blood 
to  the  part  provided  for. 


The  Nervous  System  and  Abdominal  Affections. — Thies  (Mitt.  a.  d. 
Grruz.  (jib.  d.  Med.  v.  Chir.,  1915,  xxvii,  415)  says  that  in  diseases  of 
the  intestinal  tract  one  often  observes  enlargement  or  diminution  and 
usually  a  difference  in  the  size  of  the  pupils,  or  in  the  opening  between 
the  eyelids.  The  further  oralwards  the  disease  in  the  intestine,  the  less 
frequently  is  the  difference  in  the  pupils  or  eyelids  found,  and  the 
further  rectalwards  the  disease,  the  more  frequently.  These  eye 
symptoms  are  found  with  especial  frequency  in  diseases  of  the  organs 
sui)])lied  by  the  sacral-autonomous  nerves,  as  in  the  large  bowel,  the 
genital  organs  and  the  urinary  bladder.  The  difference  in  the  pupils  is 
found  more  frequently  than  in  the  opening  of  tbe  eyelids,  especially  in 
diseases  of  the  upper  intestinal  tract.  A  difference  in  the  pupils  or 
opening  of  the  eyelids  is  only  rarely  found  in  affections  of  the  kidneys. 
It  is  likewise  usually  absent  in  affections  of  the  gall  bladder  without 
participation  of  the  large  bowel.  The  difference  in  the  pupils  or  open- 
ing of  the  eyelids  disappears,  as  a  rule,  after  the  removal  of  the  local 
abdominal  focus  of  disease  or  it  is  diminished.  Occasionally  one  finds 
later  a  reverse  difference. 


Management  of  the  Convalescent  Stage  of  Hip  Disease.— Packard 
(Amer.  Jour.  Ortliop.  Surg.,  1915,  xii,  GGfi)  says  that  he  has  seen  many 
cases  of  hip  disease  in  the  past  year,  where  the  treatment  had  been 
discontinued  while  the  patient  was  in  the  convalescent  stage.     These 
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cases  were  free  from  pain,  but  the  limbs  were  generally  flexed  and 
adducted,  and  in  many  instances  the  lameness  was  increasing,  motion 
was  present  in  some  case  but  generally  absent.  From  his  experience 
he  concludes  that:  Many  cases  of  hip  disease  are  discharged  as  cured 
while  the  disease  is  still  in  progress.  Great  care  must  be  exercised  in 
determining  the  joint  condition,  and  protection  should  be  continued  as 
long  as  indications  of  the  disease  are  present.  Repeated  Roentgen-ray 
pictures  must  be  taken  as  an  additional  guide  for  treatment.  The 
deformity  of  flexion  and  adduction  should  be  prevented  during  treat- 
ment, but  if  present,  corrected  without  trauma  to  the  joint.  If  for 
any  reason  there  is  the  slightest  evidence  of  a  relapse  after  the  treatment 
has  been  discontinued,  immediate  protection  of  the  joint  is  demanded. 
To  obtain  the  best  result  one  should  not  be  content  with  methods  which 
demand  the  least  time,  or  nature's  cure  supplemented  by  osteotomy, 
but  should  always  utilize  the  means  that  best  meet  the  indications, 
regardless  of  the  expenditure  of  the  surgeon 's  time. 

The  Futility  of  Arterio-anastomosis  in  the  Treatment  of  Impending 
Gangrene  of  the  Lower  Extremity. — Stettin  {Surg.,  Gyncc.  and 
Obst.,  1915,  XX,  381)  did  a  series  of  eighteen  experiments,  his  aim  being 
to  find  some  way  of  graphically  recording  the  amount  of  the  arterial 
circulation  possible  through  venous  channels  and  he  called  upon  the 
Roentgen  rays  as  an  aid.  He  used  lower  extremities,  freshly  amputated, 
in  cases  of  gangrene  from  arteriosclerosis  or  other  arterial  disease 
and  variously  injected  these  with  liquids  impenetrable  to  the  Roentgen 
rays.  He  says  that  the  arterial  circulation  to  the  periphery,  even  in 
very  advanced  arterial  disease,  is  in  every  respect  better  and  easier 
than  the  retrograde  venous  circulation,  mainly  because  of  the  obstruc- 
tion offered  by  the  valves  and  the  short  circuiting  of  the  blood  through 
anastomoses  of  neighboring  venous  collaterals.  The  operation  is 
dangerous  and  the  results  have  been  most  unsatisfactory,  except  in  a 
small  percentage  of  cases.  The  few  so-called  successful  results  have 
been  obtained  probably  more  in  spite  of  than  because  of  the  operation, 
inasmuch  as  various  factors  play  a  role  in  the  improvement  in  these 
cases,  as  improvement  has  been  recorded  after  definite  closure  of  the 
anastomosis,  and  as  failure  has  occurred  with  perfect  patencN'  of  the 
arteriovenous  fistula.  Even  if  the  anastomosis  functionates,  which 
it  rarely  does,  there  is  no  possibility  of  circulatory  improvement,  but 
rather  quite  the  reverse.  The  term  "reversal  of  the  circulation," 
at  least  so  far  as  clinical  cases  are  concerned,  is  absurd.  Even  if  the 
usefulness  of  the  operation  were  proved  beyond  question,  the  possible 
indications  would  be  restricted  to  an  unapprociable  minimum.  Stettin, 
therefore  feels  that  the  scepticism  of  Lejars,  Lenormant,  and  Wettstein 
is  a  trifle  too  mild.  Even  Coenen  is  not  quite  emphatic  enough. 
Stettin  rather  agrees  with  Guthrie,  who,  although  having  once  claimed 
to  have  shown  with  Carrel  the  possibility  of  reversal  of  the  circulation 
in  the  liml)  of  a  dog,  deplon^s  the  fact  that  arteriovenous  anastomosis 
should  have  been  applied  to  the  human  being  for  circulatory  disturb- 
ances of  the  lower  extremity  and  prophesies  its  failure;  for  he,  Stettin, 
believes  that  it  is  very  questionable  if  the  operation  is  ever  justified. 
He  believes  that  this  procedure  should  be  entirely  eliminated  from  our 
surgical  rejicrtoire. 
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The  Effect  of  Lumbar  Puncture  in  Delirium  Tremens. — Steinebach 

(Deutsch.  vied.  Wchnschr.,  1915,  xli,  369)  says  that  tlie  cerebral  pressure 
is  increased  absolutely  in  most  cases  of  delirium  tremens  and  probably 
is  relatively  increased  in  all.  He  found  the  cerebrospinal  fluid  under 
considerable  pressure  in  one  patient  who  showed  inactive  pupils  to 
Mght — and  the  delirium  subsided  immediately  after  a  lumbar  puncture. 
He  says  that  Schott-Miiller  has  claimed  that  in  acute  alcoholic  in- 
toxication the  cerebrospinal  fluid  is  always  under  increased  pressure 
and  that  alcohol  is  present  in  the  fluid.  Acting  upon  these  observations 
Steinebach  has  systematically  applied  lumbar  puncture  for  the  treat- 
ment of  delirium  tremens.  His  results  have  confirmed  his  impression 
that  the  abnormally  high  pressure  is  responsible  for  the  symptoms  of 
delirium.  He  does  not  believe  that  the  alcohol  content  of  the  spinal 
fluid  is  directly  responsible  for  the  delirium  but  is  inclined  to  attribute 
the  symptoms  to  a  combination  of  high  cerebral  pressure,  with  a 
secondary  poison  generated  by  the  alcoholic  intoxication.  The  relief 
of  symptoms  following  lumbar  puncture  is  due  not  only  to  a  regulation 
of  the  pressure  but  also  to  the  renewal  of  a  certain  amount  of  poison 
accumulated  in  the  cerebrospinal  fluid  under  tension. 


Kaolin  and  Blood  Charcoal  in  the  Treatment  of  Diarrhea  Processes. — 

Wolff  and  Eisner  (Therap.  d.  Gegemv.,  1915,  Ivi,  92)  says  that  bolus 
alba  (Kaolin)  which  has  been  recommended  for  years  as  the  best 
treatment  for  cholera  has  been  proved  most  efficient  by  the  experiences 
in  the  present  war.  It  seems  to  act  by  absorbing  the  toxins  and  mechan- 
ically engulfing  the  bacteria  and  carrying  them  away  with  it.  Blood 
charcoal  acts  very  similarly  and  the  two  can  be  used  in  combination. 
He  gives  details  of  twenty-five  cases  of  various  diarrheal  diseases 
including  dysentery  and  typhoid  fever,  showing  the  almost  immediate 
arrest  of  the  diarrhea  after  the  use  of  kaolin  and  charcoal.  The  kaolin 
and  charcoal  can  be  given  in  oatmeal  gruel,  care  being  taken  to  prevent 
them  from  settling  to  the  bottom  by  constant  stirring.  This  method 
of  treatment  was  also  used  with  apparent  success  in  some  healthy 
l)acillus  carriers,  no  bacilli  being  found  in  their  stools  after  treatment. 
The  author  adds  that  no  treatment  is  so  simple  nor  is  it  easy  to  imagine 
anything  more  harmless. 


The  Treatment  of  Typhoid  Fever  with  Dead  Cultures  of  Typhoid 
Bacilli. — GoLDSHEiDER  and  Aust  {Deutsch.  med.  Wchnschr.,  1915,  xli, 
8(U)  report  a  series  of  fifty -seven  typhoid  patients  treated  with  good 
results  by  vaccine  made  with  killed  cultures  of  typhoid  bacilli.  They 
found  that,  after  a  preliminary  increase  in  the  fever  which  at  times 


296  PROGRESS   OF   MEDICAL  SCIENCE 

lasted  several  days,  the  temperature  frequently  fell  by  crisis  with 
corresponding  improvement  in  the  remaining  symptoms.  They 
warn  against  its  use  in  the  event  of  a  complicating  pneumonia,  intestinal 
hemorrhage,  a  weakened  cardiac  action,  or  in  cases  in  which  the  tem- 
perature is  at  an  abnormally  high  level. 

The  Treatment   of    Typhoid    with    Autogenous    Living   Vaccine. — 

BouRKE,  Evans  and  Rowland  (Brit.  Mrd.  Jour.,  1915,  2831,  584) 
after  treating  cases  of  typhoid  fever  with  the  ordinary  vaccine  and 
obtaining  excellent  results  were  led  to  try  the  effect  of  autogenous 
living  vaccine  as  a  therapeutic  measure  in  typhoid  fever.  Their  cases 
have  demonstrated  that  this  method  of  injecting  living  bacilli  in  suit- 
able doses  is  perfectly  safe.  The  vaccine  was  injected  subcutaneously, 
as  a  rule  in  the  pectoral  region  and  was  followed  by  a  very  slight  local 
reaction,  but  a  marked  general  reaction.  The  injection,  as  a  rule,  was 
followed  by  a  sharp  rise  in  temperature  within  the  first  few  hours 
followed  by  a  marked  fall  within  twenty-four  hours  after  the  injection. 
Careful  notes  were  made  and  in  their  minds  there  is  no  doubt  that  this 
treatment  had  a  beneficial  effect  and  tended  to  cut  short  the  duration 
of  the  disease.  It  promotes  perspiration,  the  aspect  of  the  patient 
undoubtedly  becomes  brighter  after  injection,  and  the  tongue  becomes 
much  cleaner.  The  disease  was  in  each  case  diagnosed  by  means  of 
blood  culture.  For  this  purpose  5  c.c.  of  blood  were  drawn  from  the 
arm  and  immediately  transferred  to  1  per  cent,  sodium  taurocholate. 
From  this  a  broth  culture  was  prepared,  and  the  purity  and  identity 
of  the  growth  verified  by  agglutination  and  sugar  fermentation  tests. 
The  broth  culture  was  reinoculated  into  fresh  broth  every  day  and  itself 
constituted  the  vaccine.  No  further  preparation  whatever  was  em- 
ployed. The  age  of  the  culture  used  was  generally  eighteen  hours, 
and  the  number  of  bacilli  contained  in  it  was  obtained  by  a  direct 
method  of  counting.  The  average  number  of  organisms  ranged  from 
60,000,000  to  300,000,000.  They  believe  that  their  observations 
demonstrate  that  a  living  culture  of  the  typhoid  bacillus  can  be  injected 
subcutaneously  into  enteric  patients,  not  only  without  any  deleterious 
efl'ects,  whatever,  but,  as  far  as  the  cases  reported  show,  with  decided 
favorable  infiuence  on  the  course  of  the  disease. 


The    Destruction   of    Tetanus    Germs    with     Ultra-violet    Rays. — 

Jacohstiial  and  T.vMM  (Mi'inch.  mrd.  U'ocli.,  1014.  Ixi,  2324)  report 
that  radiation  of  jagged  wounds  with  ultra-violet  rays  will  kill  tetanus 
bacilli  and  the  bacilli  of  malignant  edema  at  the  site  of  infection. 
They  believe  that  systematic  use  of  this  method  of  treatment  will 
help  to  prevent  systemic  infection.  This  method  should  not  replace 
thorough  surgical  cleansing  of  the  wound  but  should  supplement 
the  surgical  treatment.  Kronuiyer's  lamp  and  the  artificial  high  solar 
light  may   i)e  used   to  generate  the  ultra-violet   rays. 

The  Action  of  the  Opium  Alkaloids  on  the  Coronary  Artery  and  the 
Coronary  Circulation.  Maciit  {Jour.  Am.  Mai.  A.ssn.,  1015,  Ixiv, 
1489)  says  tiiat  inorpliin,  the  principal  opium  alkaloid,  produces  a 
mild  relaxation  or  dilatation  of  the  coronary  artery  and  an  increase  in 
the  coninary  outflow;  narcotiii  jjroduces  the  same  effect  in  a  greater 
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degree,  and  papaverin  gives  certainly  tlie  most  marked  vasodilating 
action  of  them  all.  On  the  other  hand,  the  vasodilator  effect  of  codein 
on  the  coronary  is  very  slight,  and  that  of  narcein  and  thebain  prac- 
tically none  at  all.  A  most  interesting  phenomenon  noted  is  the 
peculiar  result  of  the  synergism,  or  antagonism  as  it  might  better  be 
called  of  morphin  and  narcotin.  A  coml)ination  of  these  two  alkaloids 
instead  of  producing  a  vasodilatation,  as  might  be  expected  produces 
practically  no  dilator  effect  at  all.  This  antagonism  apparently  exists 
only  in  the  dilator  action  of  narcotin  and  morphin.  In  his  experiments, 
Macht  found  that  narcotin  is  by  no  means  an  inert  drug  but  is  quite 
toxic  to  the  heart,  respiration  and  other  physiologic  functions.  The 
effect  of  combining  morphin  and  narcotin  seems  to  be  rather  a  true 
synergism  in  which  the  two  components  play  equally  important  parts. 
To  a  lesser  extent  a  similar  synergism  has  been  noted  between  morphin 
and  papaverin,  and  codein  and  narcotin.  The  commercial  combinations 
of  opium  alkaloids  of  Straub  and  of  Sahli  were  foimd  to  produce  very 
little  vasomotor  change  in  the  coronary  circulation.  It  is  hardly 
necessary  to  declare  that  these  differences  in  the  behavior  of  the  differ- 
ent alkaloids  may  be  of  practical  importance.  Thus,  for  instance, 
in  cases  of  coronary  spasm,  w^hich  is  regarded  as  the  commonest  cause 
of  angina  pectoris,  an  opiate  possessing  a  marked  vasodilator  action 
would  certainly  be  preferable.  J.  Pal  of  Vienna,  who  has  worked  a 
great  deal  with  papaverin,  has  actually  recommended  and  employed 
that  drug  in  angina  pectoris  and  other  conditions  with  vascular  spasm. 
In  choosing  a  suitable  drug,  other  factors  are,  however,  to  be  borne 
in  mind.  The  principal  other  factors  to  be  considered  in  the  case 
of  an  opiate  are  its  narcotic  and  analgesic  action,  its  effect  on  the 
respiratory  centre,  and  its  effect  on  the  heart.  In  respect  to  narcosis 
and  analgesia  of  the  six  alkaloids  studied,  narcein  and  thebain  fall  out 
of  consideration.  These  alkaloids,  though  deri\'ed  from  opium,  have 
no  sedative  action.  Indeed,  thebain  is  a  convulsant  much  like  strych- 
nin, and  narcein  has  also  an  exciting  rather  than  sedative  influence  on 
the  central  nervous  system.  Narcotin  also  has  very  little  effect  on 
pain.  Of  the  three  other  alkaloids  remaining,  the  narcotic  and  anal- 
gesic properties  of  morphin  and  codein  are  too  well  known  to  need 
reiteration.  It  is  not  generally  known,  however,  that  papaverin  is 
quite  an  efficient  drug  in  this  respect,  though  attention  was  called  to 
that  effect  by  Baxt  as  early  as  1869.  In  regard  to  action  on  the  re- 
spiratory centre  of  the  three  drugs,  morphin,  codein,  and  papaverin, 
the  morphin  is  certainly  the  most  depressant.  Macht  states  that 
papaverin  is  much  less  depressant  than  morphin  in  this  respect,  and 
codein  still  less  so.  As  to  the  action  on  the  heart,  it  may  be  also  stated 
in  this  connection  that  narcotin  has  the  most  toxic  action  of  the  alkaloids 
studied;  and  morphin,  though  not  very  poisonous,  is  in  full  doses 
depressant  to  the  heart.  Codein  and  papaverin,  on  the  other  hand, 
were  found  to  have  no  depressant  action  in  this  respect,  and  in  small 
doses  were  found  actually  to  stimulate  cardiac  activity.  Inasmuch  as 
all  opium  alkaloids  in  excessive  quantities  are  depressant  to  the  heart, 
and  inasnmch  as  caffein  is  one  of  the  chief  pharmacologic  antidotes 
to  opium  and  is  at  the  same  time  a  cardiac  stimulant,  it  was  of  interest 
to  learn  the  action  of  a  combination  of  caft'ein  and  some  of  the  alkaloids 
studied.    Accordingly,  some  experiments  along  these  lines  were  made. 
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It  was  found  that  caffein  alone  dilates  the  coronary  artery,  and  that 
this  action  is  not  antagonized  by  the  opium  alkaloids.  Thus  a  com- 
bination of  papaverin  and  caffein  gave  a  dilatation  of  the  coronary 
ring.  In  respect  to  the  cardiac  effect,  it  was  found  that  caffein,  given 
simultaneously  with  an  opiate,  produced  cardiac  stimulation  and 
counteracted  any  cardiac  depression  that  might  otherwise  have  occurred 
Macht  hopes  that  these  observations  may  conduce  to  a  more  rationa 
therapy  of  cardiac  conditions. 

The  Indications  for  the  Subcutaneous  Use  of  Magnesium  Sulphate 
in  Traumatic  Tetanus. — Usexer  {Munch,  vied.  Woch.,  191-i,  Ixi, 
2323)  writes  especially  concerning  the  treatment  of  tetanus  by  sub- 
cutaneous injections  of  magnesium  sulphate.  He  believes  that  it  is 
of  real  value  and  should  be  used  in  large  doses  under  conditions  which 
directly  threaten  life — such  as  severe  dyspnea  due  to  tetanic  spasm 
of  the  respiratory  muscles,  severe  spasms  of  the  esophagus,  etc.  The 
subcutaneous  use  of  magnesium  also  lessens  the  number  and  severity 
of  individual  convulsions.  The  intradural  use  of  magnesium  should 
be  reserved  for  the  very  urgent  cases — as  untoward  effects,  such  as 
paralysis  of  respiration,  are  frequently  seen.  With  regard  to  the 
strength  of  solution  to  be  used  for  subcutaneous  injection,  Usener 
advises  a  solution  of  from  40  to  50  per  cent,  strength  for  adults  in 
dosage  of  from  0.15  to  0.2  g.  per  kilo.  In  light  cases  a  single  dose  may 
be  sufficient  but  in  severe  cases  and  when  it  is  necessary  to  secure  the 
full  effect  of  the  drug,  three  or  four  doses  at  two-hour  intervals  should 
be  given.  In  order  to  maintain  the  effect  of  the  remedy  its  adminis- 
tration should  be  continued  until  the  symptoms  calling  for  its  use  have 
disappeared. 


The  Intravenous  Injection  of  Mercurialized  Serum  in  Syphilis. — 
Thompson  (Jour.  Am.  Med.  Assn.,  1915,  Ixiv,  1471)  has  devised  a 
method  of  administering  mercury  intravenously  without  the  unpleasant 
results  (phlebitis  and  periphlebitis)  which  occasionally  occur  after  the 
intravenous  injection  of  mercurial  salts  in  watery  solution.  He  makes 
use  of  mercurialized  serum  and  gives  the  details  of  its  preparation  in 
his  article.  In  brief,  tlie  serum  is  prepared  by  adding  an  afjueous  solu- 
tion of  mercuric  chlorid  to  blood  serum  so  that  7  c.c.  of  the  mixture 
contains  one-third  grain  of  mercuric  chlorid.  Mercury  albuminate 
which  is  at  first  precipitated  on  the  addition  of  the  serum  is  completely 
dissolved  when  an  excess  of  serum  is  added;  and  is  kept  in  solution 
indefinitely  by  heating  the  mixture  in  a  water-bath  for  one-half  hour 
at  55°  C.  The  mercurialized  serum  can  be  kept  indefinitely  in  sealed 
ampoules.  Thompson  gave  1.75  c.c.  of  the  serum  (equivalent  to  ,'o 
grain  of  mercury)  as  an  initial  dose  and  gradually  increased  this  dose 
to  7  c.c,  the  equivalent  of  5  grain  of  mercuric  chlorid.  Symptoms 
of  mereurialism  developed  after  comparatively  small  amounts  of 
mercury  had  been  given  in  this  way.  He  says  in  conclusion  that  the 
intravenous  method  of  administrating  mercury  is  not  the  method  of 
choice  in  all  cases  of  syphilis,  but  is  so  in  certain  cases,  in  which  quick 
results  must  be  brought  about,  and  in  those  cases  in  which  great  pain 
occurs  in  intranuiscular  injections  of  mercury. 
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Ameba  Colitis  in  a  Child  of  Five  Years. — G.  J.  Greil  (Archiv. 
Pediatrics,  1915,  xxxii,  272)  reports  a  case  of  ameba  colitis  in  a  child, 
aged  five  years.  The  condition  began  with  distention  and  pain  in  the 
abdomen,  and  developed  gradually  into  emaciation,  with  many  blood- 
tinged  movements  a  day,  severe  abdominal  pain,  and  distention.  On 
examining  the  stools,  actively  motile  amebas  were  found.  Marked 
improvement  followed  two  hypodermic  injections  of  one-tenth  grain 
and  one-eighth  grain  respectively  during  twenty-four  hours.  Emetin, 
grain  one-sixth,  was  given  every  two  days  for  three  or  four  doses,  and 
the  child  apparently  recovered  by  rapid  degrees  after  this.  The  stools 
were  examined  at  the  end  of  three  weeks  and  again  in  one  month, 
amebas  were  found,  and  the  emetin  given  every  other  day  for  six  doses. 
The  examination  at  the  end  of  this  third  month  was  negative  and  the 
patient  declared  cured.  The  case  illustrates  the  importance  of  thorough 
and  continued  examination  even  when  the  patient  is  apparently  well. 


Early  Pulmonary  Tuberculosis  in  Childhood.— Kexxeth  Fraser 
(Briiish  Jour,  of  Tuberculosis,  1915,  Lx,  1)  gives  an  analysis  of  the 
study  of  approximately  300  cases  of  pulmonary  tuberculosis  among 
children  in  elementary  schools.  Out  of  29,750  children  attending 
elementary  schools  in  one  county,  296  cases  of  pulmonary  tuberculosis 
were  diagnosed.  The  percentage  distribution  was:  Whole  county, 
0.8  per  cent.  Rural:  boys,  0.8  per  cent. ;  girls,  0.7  per  cent.  Urban: 
boys,  0.8  per  cent. ;  girls,  0.9  per  cent.  In  point  of  age,  the  number  of 
cases  increases  rapidly  from  19  at  five  jears  to  37  at  six  years,  38  at 
seven  years,  and  40  at  eight  years.  These  figures  seem  to  constitute 
a  serious  indictment  of  the  influence  of  school  life  on  children  pre- 
disposed to  tuberculosis.  The  returns  for  weight  and  nutrition  of  these 
cases  is  striking.  Of  this  series  24  per  cent,  were  above  average  weight, 
10  per  cent,  were  of  average  weight,  and  64  per  cent,  were  below  average 
weight.  Nutrition  must  be  considered  with  weight,  and  at  least  40 
per  cent,  of  this  series  showed  signs  of  impaired  nutrition,  which  is 
probably  the  first  visible  sign  of  tuberculosis  infection.  Night  sweating 
occurred  in  55  per  cent,  of  the  cases.  This  has  no  weighty  significance 
unless  the  sweats  are  markedly  heavy.  Coughing  occurred  in  45  per 
cent,  of  cases,  the  dry  "hacking"  cough  being  particularly  significant 
of  incipient  phthisis.  In  this  series,  in  only  1  case  was  neither  apex 
involved,  in  76  per  cent,  the  apices  of  both  lungs  were  affected.  Where 
one  apex  alone  was  involved  the  right  showed  three  times  to  once  in 
the  left.  Moderate  dulness  occurred  in  40  per  cent.,  marked  dulness 
in  91  per  cent.,,  and  very  slight  dulness  in  23  per  cent,  of  the  cases. 
Friction,  denoting  pleurisy,  and  fine  crepitations  when  localized  and 
persistent  are  the  most  valuable  auscultatory  signs.  W'ithin  two 
years,  214  reexaminations  were  made  and  indicated  that  spontaneous 
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improvement  is  more  common  in  girls  than  in  boys,  that  it  tends  to 
increase  from  the  sixth  year  onward,  and  that  rural  areas  have  a  much 
greater  tendency  to  develop  spontaneous  improvement  than  urban 
areas. 


Prognosis  and  Treatment  of  Congenital  Syphilis.  A  Plea  for  Noti- 
fication.— Leonard,  Fixdlay,  and  Madge  Robertson  {Glasgow 
Med.  Jour.,  1915,  Ixxxiii,  330j  give  a  synopsis  of  results  obtained  with 
different  methods  during  the  last  two  years.  The  following  methods 
were  tested.  Cases  treated  with  mercurial  inunction  and  in  breast- 
fed children  the  administration  of  pot.  iod.  and  hyd.  perchlor.  to  the 
mother.  This  method  uniformly  shows  a  high  death  rate  from  the 
reports  of  other  investigators  and  the  authors'  figures  in  18  cases 
show  a  mortality  of  66  per  cent.,  and  of  71  per  cent,  for  children  under 
three  months.  Cases  treated  with  joha  and  neosalvarsan  by  intra- 
muscular injections  and  mercurial  inunction  showed  fairly  good  results 
but  the  method  was  discarded  on  account  of  the  great  pain,  the  necro- 
sis, and  sloughing  which  often  occurred.  Cases  treated  with  neosal- 
varsan by  intravenous  injections  and  mercurial  inunction;  in  all, 
43  cases  were  so  treated.  In  younger  children  the  veins  of  the  scalp 
and  in  older  children  the  external  jugular  vein  was  used.  Concentrated 
solutions  were  used,  0.05  to  0.3  gram  to  3  or  5  c.c.  normal  saline. 
Twenty-two  of  the  cases  were  under  three  months  and  including  all 
cases  that  died  within  a  jear  of  the  last  injection  showed  a  mortalitv- 
rate  of  45  per  cent.  Antenatal  treatment  in  7  cases  is  reported.  This 
is  the  treatment  of  pregnant  women  by  neosalvarsan  intravenously  and 
by  mercurial  inunction.  The  result  was  good,  the  children  at  birth 
and  at  subsequent  examinations  showing  no  clinical  signs  of  syphilis 
and  having  negative  Wassermann  tests.  In  no  case  was  the  course 
of  pregnancy  interrupted.  The  uterine  localization  of  the  disease 
accounts  for  the  absence  of  clinical  manifestations  in  mothers  of  syphil- 
itic children.  Congenital  syphilis,  even  when  vigorously  treated  shortly 
after  birth  is  difficult  to  cure  and  has  a  high  mortality.  Of  all  the 
methods  antenatal  treatment  with  salvarsan  would  seem  to  give  the 
best  results  from  the  above  series  and  from  the  reports  of  Sauvage 
with  93  per  cent,  of  cures  antl  Bourret  and  Fabre  with  1(X)  per  cent, 
of  cures.  For  its  proper  execution,  however,  notification  in  some  form 
or  other  is  advisable  and  even  essential,  and  syphilis  should  be  added 
to  this  list  of  notifiable  diseases  so  that  the  great  number  of  cases  be 
reduced  by  the  proper  treatment. 
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Indications  and  Contra-indications  for  the  Use  of  Pituitary  Prepara- 
tions in  Obstetric  Practice.  \'()<;t  [Zt.'^rhr.  f.  (i(hitri.'<h.  u.  (ii/ndlc, 
1915,   Jiand   l.x.w  i.   Heft   3)    c()iitril)utes    an    interesting    paper    based 
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upon  his  observations  in   Kehrer's  clinic  in   Dresden.     He  has  been 
accustomed  to  use  this  drug  at  the  end  of  the  period  of  dilatation  and 
during  the  stage  of  expulsion,  especially  when  delay  occurred  through 
inefficient  uterine  contractions;  also  in  the  case  of  priniiparas  much 
above  the  a\"erage  age  for  child-bearing,  in  deficient  de\elopment  of 
the  uterus,  in  constitutional  conditions  depressing  the  patient,  and  in 
premature  rupture  of  the  membranes  with  escape  of  amniotic  liciuid, 
pituitary  extract  had  given  good  results.      In  moderately  contracted 
pelves  where  disproportion  is  not  great,  the  writer  ol)tained  good  results 
by  gi\ing  pituitary  extract.     In  contracted  pehis,  howexer,  the  field 
for  the  use  of  pituitary  extract  is  a  very  limited  one.    When  the  patient 
has  had  pains  for  some  time,  which  grow  Aveak,  the  disproportion 
between  mother  and  child  being  a  very  moderate  one,  pituitary  extract 
may  be  given  to  increase  the  power  of  uterine  contractions.     Care 
must  be  taken  that  the  pelvis  is  not  highly  contracted,  or  the  child 
excessively  large,  but  in  moderate  degrees  of  contraction  the  Mercurio- 
Walcher  position  will  be  fovmd  especially  valuable.     Three  illustrated 
cases  are  reported  in  which  the  use  of  pituitary  extract  seemed  valuable. 
In  cases  where  fever  develops  during  lal)or,  the  use  of  pituitary  extract 
brought  aliout  spcmtaneous  delixery  and  spared  the  patient  the  dangers 
of  operatixe  interference  in  these  cases.     The  writer  has  also  had  good 
results  in  gixijig  pituitary  extract  when  he  was  using  dilating  bags 
to  expedite  labor.     The  dread  of  operative  interference  is  so  strong 
in  some  that  it  is  difficult  to  obtain  permission  to  perform  operations. 
In  breech  presentation  where  every  effort  is  made  to  secure  spon- 
taneous  expulsion,   pituitary   extracts   may   also   be   of   considerable 
value.     Those  operations  whose  function  it  is  to  increase  the  size  of 
the  pelvis,  such  as  hebostiotomy  and  subcutaneous  symphysiotomy, 
will  give  l)etter  results  if  the  use  of  pituitary  extract  i)e  combined  with 
the  operation.     The  writer  has  little  of  personal  experience  to  give 
in  the  u.se  of  pituitary  extract  in  placenta   previa.     After  Cesarean 
section  this  substance  is  useful,  especiallx'  in  cases  where  compression 
of  the  uterus  has  been  made  by  a  broad  bandage  during  the  time  of 
actual  (leliA'ery.     The  drug  is  useful  and,  when  the  placenta  has  been 
retained,  the  dangerous  procedure  of  remox  ing  it  by  the  hand  may 
sometimes  be  avoided  by  giving  pituitary  extra' t,  xvhen  the  uterus 
will  expel  its  contents  spontaneously.     In  estimating  the  (ontra-indica- 
tions  for  the  use  of  the  sul  stance,  he  xvas  unal)le  to  find  cxidcnce  that 
pituitarx-  extract  entered  the  blood  of  the  child   when  given  to  the 
mother  during  labor.     It  was  possible,   however,   to  bring  on  pains 
in  this  manner,  so  vigorous  as  to  subject  the  child  to  unusual  pressure, 
with  its  unfortunate  result.    As  regards  the  mother,  the  drug  should 
not  be  used  when  the  condition  of  the  kidneys  is  bad,  as  it  is  sometimes 
injurious  and  increa.ses  blood-pressure  in  such  cases.     It  is  interesting 
to  observe  that  in  a  case  of  albuminuria  with  severe  nephritis,  and  with 
a  bl()()d-i)ressure  of    180,  pituitary  extract  was  given   just   after  the 
child  had  been  delixered  by  embryotomy.     The  flrug  seemed  to  have 
very  little  effect.     In  cases  of  cardiac  disease,  where  the  heart  muscle 
is  inefficient  in  maintaining  circulation  pituitary  extract  is  not  contra- 
indicated,  but  often  acts  as  a  stinudant,  as  do  camphor,  digitalis,  and 
caffein.     The  strongest   contra-indication   is   found    in   symptoms  of 
threatened  uterine  rupture.     The  presence  of  the  contraction   ring 
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should  act  as  a  warning  against  the  use  of  the  drug.  Injurious  com- 
pHcations  arising  from  rehef  by  pituitary  extract  must  be  rarely  ob- 
served, as  very  few  have  been  reported.  The  dangers  in  the  use  of  the 
drug  are  few  in  proportion  as  it  is  correctly  and  carefully  employed. 
It  has  no  cumulative  influence,  and  can  be  used  at  intervals  of  one  or 
two  hours  at  all  stages  of  labor.  The  unpleasant  symptoms  sometimes 
seen,  slowing  of  the  pulse,  threatened  collapse,  paleness,  syncope, 
dilated  pupils,  sweating,  and  general  depression,  are  peculiar  to  the 
individual  patient.  Occasionally  very  violent  uterine  contractions 
occur  which  are  attended  with  considerable  pain.  Spasmodic  con- 
traction of  the  internal  portion  of  the  cervix  and  tetanus  of  the  uterus 
have  also  been  observed.  In  using  these  preparations  the  heart  sounds 
must  be  watched  by  auscultation,  when  it  will  be  noted  that  the  fetal 
heart  beat  is  often  slower  than  normal.  Thus  the  fetal  heart  has  beat 
as  slowly  as  40  to  the  minute  in  occasionally  observed  cases.  So  the 
discharge  of  meconium  is  also  a  sign  of  dangerous  pressure.  Should 
the  fetal  heart  be  much  disturbed  the  drug  must  be  stopped,  and 
prompt  delivery  effected  by  some  operation.  The  writer  has  investi- 
gated a  number  of  cases  where  death  occurred  in  the  child  shortly 
after  labor,  or  during  labor,  but  had  ne^•er  found  a  case  where  the 
drug  could  be  justly  considered  the  sole  cause  of  the  accident.  In 
mentioning  the  different  preparations  which  he  employed,  five  are 
enumerated:  one  an  American  preparation,  one  English,  one  French, 
and  two  German.    The  latter  had  been  used  in  7600  labors. 


Changes  in  the  Maternal  Decidua  Producing  Complications  During 
Pregnancy. — Hinselmann  (Ztschr.  f.  Geburtsh.  u.  Gyndk.,  1915,  Band 
L\x\i,  Heft  3)  has  studied  microscopically  the  parietal  decidua  in 
pregnancy  when  abnormalities  in  the  chorion  were  present.  He 
finds  that  violent  impaction  by  the  fetus  is  responsible  for  some  of 
these  conditions  which  has  produced  changes  in  the  cells  of  some  of  the 
parts.  Unquestionably,  the  amniotic  liquid  and  also  bacteria,  have 
some  influence.  Necrosis  is  present  in  the  deep  layers  of  cells,  or  where 
there  are  channels  through  the  decidual  nuclei,  the  influence  of  the 
amniotic  liquid  can  be  excluded;  so  also,  can  possibly  that  of  bacteria. 
In  some  of  these  cases  hydrorrhea  develops,  and  in  others  areas  in  the 
chorion  become  necrotic,  and  complications  on  the  side  of  the  fetus 
may  develop. 
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Acute  Traumatic  Displacement  of  the  Uterus.  The  ability  of  a 
single,  acute  trauma  to  cause  dispiacciiicnt  of  a  previously  normal 
uterus  has  often  been  called  into  (puvstion.  and  not  a  few  gynecologists 
are  inclined  to  doubt  the  possibility  of  such  uii  occurrence.    In  a  paper 
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recently  presented  before  the  New  York  Academy  of  Medicine,  how- 
ever, Barringek  (Am.  Jotir.  Obst.,  1915,  Ixxi,  758)  reports  six  cases  in 
which  she  beheves  this  type  of  displacement  to  have  occurred.     The 
ages  of  these  patients  ranged  from  fifteen  to  forty-three  years;  all  but 
one  were  nulliparae  at   the   time  of   the  accident.    In  two  cases  the 
accident  consisted  in  a  fall  on  the  back  or  side  in  the  supine  position, 
incident  to  being  hurled  from  a  car;  in  two  others  there  was  a  sudden 
fall  in  the  sitting  position  on  the  ice  or  a  hard  floor;  in  one  the  history 
was  of  a  sudden  unexpected  strain  in  lifting,  while  in  the  sixth  case 
the  exact  nature  of  the  accident  could  not  be  determined,  as  the  patient 
lost  consciousness  at  the  time.    All  the  women  were  confined  to  their 
homes  for  periods  varying  from  a  week  to  several  months.    The  symp- 
toms that  have  been  most  prominent  in  the  author's  experience  in 
cases  of  this  type  may  be  divided  into  four  groups,  as  follows:  (1) 
Pain,  usually  in  the  lower  portion  of  the  back,  over  the  sacrum  and 
coccyx,  sometimes  in  the  region  of  the  rectum,  with  painful  defecation; 
(2)  Bladder  irritability,   this  being  expressed  by  great  urgency  and 
frequency  of  micturition.      It  may  be  so  severe  as  to  dominate  the 
chnical  picture.     (3)  Change  in  type  of  menstruation.     In  one  of  the 
patients   a   uterine  hemorrhage   occurred   immediately   following   the 
accident;  in  two,  menstruation  became  painful,  prolonged,   and  too 
frequent;  one  case  had  not  menstruated  since  the  accident  up  to  time 
of  examination,  and  one  showed  no  change.    (4)  Characteristic  posture 
and  gait.    The  shoulders  are  generally  stooped  fonsard,  with  head  carried 
slightly  forward,  the  dorsal  and  lumbar  spine  held  in  a  position  of  slight 
kyphosis,  the  whole  appearance  suggesting  the  posture  of  traumatic 
lumbago.     The  lower  abdominal  muscles  may  be  more  or  more  con- 
tracted, the  patient  supporting  them  with  her  hand;  the  gait  is  slow  and 
guarded.     On  vaginal  examination,  the  author  usually  found  one  of 
three  conditions:  either  (1)  the  uterus  had  swung  over  180°  on  its 
pivotal  point  in  the  pelvis.     The  fundus  lying  in  third  degree  retro- 
version, with  the  cervLx  in  its  normal  place;  (2)  there  was  a  moderate 
flegree  of  prolapse;  or   (3)  the  uterus  was  a  whole  had  been  driven 
back  into  the  hollow  of  the  sacrum  in  varying  degress  of  retroversion, 
fundus  and  cervix  being  incarcerated   there.     Treatment  of  course 
consists  in  reduction  as  soon  after  the  accident  as  possible.     In  one 
instance,  in  which  the  diagnosis  was  made  a  day  or  two  after  the  accident 
the  uterus  snapped  back  into  place;  the  young  girl  was  kept  on  her 
abdomen  for  a  week,  and  was  warned  to  keep  the  bladder  emptied 
frequently.    She  made  a  complete  recovery,  has  since  married,  and  has 
had  no  difficulty  with  retroversion  of  the  pregnant  uterus.    In  another 
case,  in  which  a  couple  fo  weeks  had  elapsed  since  the  accident,  conges- 
tion made  the  reduction  more  difficult,  ^necessitating  tamponing  the 
posterior  fornix,  and  the  employment  of  hot  douches.    Recovery  here, 
also,  was  complete  and  permanent,  the  patient  ha\'ing  been  followed 
for  over  five  years.     In  a  third  cases  the  condition  was  discovered 
only  after  two  months  of  great  discomfort;  here  treatment  by  means 
of  a  pessary  was  necessary  for  weeks,  and  the  uterus  never  returned 
to  as  perfect  position  as  the  others.     The  author  emphasizes  the  im- 
portance of  early  diagnosis  in  these  cases,  since  if  the  conditions  remains 
unrecognized,  the  patient  will  probably  drift  into  years  of  invalidism, 
from  which  she  might  have  been  saved. 
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Treatment  of  Chronic  Ulcer  of  the  Vulva  by  Salvarsan. — Fisichella 
{Policliiiico,  1915,  xxii,  485 j  says  tliat  lie  has  observed  in  the  past  five 
years  twenty  cases  of  chronic,  indolent  ulcers  of  the  \ulva,  in  all  of 
which  the  AYassermann  was  positive.  He  has  come  to  consider  syphil- 
itic infection  of  great  importance  in  the  etiology  of  this  local  condition 
although  in  the  one  case  in  which  he  attempted  to  demonstrate  spiro- 
chetes in  smears  from  the  ulcer,  he  was  unsuccessful,  probably  owing 
to  tlie  fact  that  the  patient  had  been  subjected  to  vigorous  local  and 
systemic  treatment.  Clinicians,  he  says,  have  generally  refused  to 
consider  vulvar  lesions  of  this  type  syphilitic  in  origin,  even  when 
occurring  in  obviously  syphilitic  subjects,  owing  to  the  failure  of 
the  orflinary  specific  treatment  with  mercury  and  the  iodides  to  effect 
a  cure.  Fisichella  considers,  however,  that  these  lesions  are  in  fact 
comparable  to  many  others — such  as  some  gummas  occurring  in  bones 
and  on  mucous  surfaces,  certain  cutaneous  keratoses,  etc.^ — which,  while 
extremely  rebellious  to  mercury  and  iodides,  yield  quickly  to  small 
doses  of  salvarsan.  In  support  of  this  idea,  he  cites  the  cases  of  three 
prostitutes  who  came  into  his  ward  for  treatment.  In  all  of  these 
women  the  Wassermann  reaction  was  positive,  and  plain  clinical 
evidences  of  syphilis  were  present.  In  addition  to  other  lesions,  all 
had  indolent,  phagedenic  ulcers  of  the  vulva  of  long  standing.  Active 
treatment  by  means  of  mercurial  inunctions,  biniodide,  and  KI,  to- 
gether with  local  antiseptic  applications,  had  been  without  effect, 
but  the  changes  produced  after  small  doses  of  neosalvarsan  were  little 
less  than  marvelous.  The  drug  was  given  by  the  usual  intravenous 
method,  starting  with  0.15  gm.,  a  second  dose  of  0.30  gm.  being  given 
four  days  after  the  first,  and  a  third  of  0.40  gm.  five  days  after  the  second. 
Immediately  after  the  first  administration,  improvement  l)egan  to  be 
noticed;  healthy  granulations  were  formed,  and  gradually  cicatrization 
began  from  the  edges,  complete  healing  taking  place  in  all  three  cases 
within  fifteen  days,  notwithstanding  the  fact  that  these  ulcers  had 
resisted  all  other  methods  of  treatment  for  years.  Subsequent  examina- 
tions of  the  patients  have  shown  the  result  to  be  permanent,  nothing 
remaining  at  the  site  of  the  original  ulcer  but  a  smooth,  firm  cicatrLx, 
with  a  slightly  pigmented  border. 
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EUiott's  Operation  in  Glaucoma.  — Lr\DSGA\Kn(  /\7//^  Mondt.thl.f.  Aug- 
nihl:.,  IVliniaiy  mimI  March.  1915,  p.  L'()9)  concludes  from  his  cNpcriencc 
with  this  oiM'ration  that   the  proccdiMc  is  a  \cry  valuable  addition  to 
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the  therapy  of  glaucoma,  in  suitable  cases  relatively  certain  in  its 
results,  and  of  facile  execution.  Three  years  additional  experience 
with  it,  however,  has  convinced  the  author  that  this  operation  entails 
greater  risk  than  he  was  first  inclined  to  believe.  He,  therefore,  does 
not  now  favor  operating  in  every  case  of  increased  tension  and  would 
not,  like  Elliott,  operate  as  a  prophylactic  measure.  Where  the  tension 
is  relatively  low,  30  to  35  mm.  without  loss  of  field,  miotics  have  given 
satisfactory  results;  where  the  tension  is  higher  than  30  mm.,  especially 
if  miotics  are  without  effect,  the  writer  operates  in  all  cases  of  simple 
glaucoma,  even  where  the  fields  have  been  markedly'  affected  and  the 
visual  acuity  lowered. 

In  secondary  glaucoma  (uveitis  with  increased  tension)  the  reporter 
would  be  very  conservative  as  regards  operating.  To  avoid  second- 
ary perforation  and  infection  he  recommends  making  the  conjunctival 
flap  as  thick  as  possible  and  he  considers  the  iridectomy  to  be,  to  a 
certain  extent,  a  preventive  measure,  in  that  it  prevents  secondary  pro- 
lapse of  iris,  which  event  he  believes  favors  perforation,  for  which 
reason  the  prolapse  is  to  l)e  excised  whenever  it  occurs. 


The  Effects  of  Various  Kinds  of  Rays  upon  the  Crystalline  Lens. — 
Chali'PECKV  iWioi.  mcd.  Wchuschr.,  1914,  pp.  27,  270)  has  attempted 
by  stiitable  experiments  to  gain  an  insight  into  the  mechanism  of  the 
occurrence  of  opacities  of  the  crystalline  lens,  following*  the  action  of 
powerful  sources  of  electricity  as  well  as  the  influences  of  various 
kinds  of  rays.  By  means  of  chemical  analyses  and  experiments  upon 
guinea-pigs,  he  was  enabled  to  confirm  Widmark's  views  as  to  the 
direct  influence  of  the  ultra-violet  rays  upon  the  lens.  On  the  other 
hand,  he  was  unal)le  to  show  by  his  experiments  with  the  Roentgen  rays, 
even  with  intense  radiation,  any  chemical  changes  in  the  structure  of 
the  crystalline.  A  like  negative  result  occurred  in  his  experiments 
with  radium  chloride,  with  Roentgen  rays  and  with  mesothorium. 


Glaucoma  and  Blood-pressure. — ^NIacRae  (Ophthalmoscope,  April, 
1915,  p.  168)  examined  20  cases  of  primary  glaucoma  and  a  numl)er  of 
control  cases  with  a  view  to  determining  the  influence  of  the  blood- 
pressure  in  glaucoma.  His  results  are  not  uniformly  either  in  favor 
of,  or  against,  the  theory  that  the  average  blood-pressure  in  glaucoma 
is  high,  though  they  tend  to  oppose  that  view.  That  the  blood-pressure 
helps  to  maintain  the  eye  tension,  no  one  will  deny,  but  the  latter 
may  be  affected  in  many  ways  which  have  no  connection  with,  and 
no  effect  on,  blood-pressure;  and  conversely  the  blood-pressure  may 
alter  greatly  without  any  corresponding  observable  effect  upon  the 
intra-ocular  tension.  That  blood-pressure  is  of  any  importance  at  all 
in  the  causation  of  glaucoma  is  very  doubtful.  (It  may  be  recalled 
that  Dunn  and  Jackson  have  invariably  found  the  blood-pressure 
above  normal  in  primary  glaucoma.) 


Glaucoma  in  the  Young. — From  an  exhaustive  study  of  the  clinical 
material  of  the  University  Eye  Clinic  of  Tubingen,  Haag  (Klin. 
Monnishl.  f.  Augruhh.,  February  and  March,  191.5,  p.  133)  comes  to  the 
following  conclusions:     General  diseased  conditions,  particularly  dis- 
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turbances  of  nutrition,  were  relatively  frequent  in  this  series  of  cases 
of  juvenile  glaucoma.  Inflammatory  glaucoma  was  about  twice 
as  frequent  as  simple  glaucoma,  with  no  decided  difference  in  this 
respect  between  the  sexes.  Of  the  different  states  of  refraction,  myopia 
was  relatively  frequent,  hypermetropia  relatively  rare;  accordingly 
disposition  of  hypermetropic  refraction  to  glaucomatous  disease  does 
not  exist,  while  the  former  is  true  in  the  case  of  myopia;  myopia  is 
more  frequent  in  simple  than  in  inflammatory  glaucoma.  A  deep 
anterior  chamber  is  decidedly  more  frequent  in  inflammatory  than 
in  simple  glaucoma;  in  fact  it  is  only  eyes  with  myopic  refraction  which 
present  a  deep  anterior  chamber.  Heredity  does  not  appear  to  play 
a  greater  part  in  juvenile  glaucoma  than  in  the  same  disease  in  older 
subjects.  Congenital  anomalies  are  frequently  present  in  juvenile  glau- 
coma. The  writer's  material  presented  no  grounds  for  assuming  an 
essential  difference  between  the  glaucoma  of  youth  and  that  of  age. 


Impaired  Vision  Following  Naked-eye  Observation  of  Solar  Eclipse. — 

ScHULER  {Heidelberg  Dissert.  Centralbl.  f.  p.  Augen.,  April,  1915,  p. 
95)  reports  26  cases  of  impairment  of  sight  following  the  solar  eclipse 
of  April  17,  1912,  treated  at  the  Heidelberg  eye  clinic.  The  treat- 
ment there  employed  consisted  of  subconjunctival  injections  of  sodium 
chloride,  and  the  wearing  of  smoked  glasses.  More  important  than 
such  therapeutic  measures,  the  results  of  which  must  be  doubtful  in 
severe  cases,  would  seem  to  be  an  effective  prophylaxis.  IMuch  suffer- 
ing might  have  been  averted  if,  before  the  eclipse  the  public  had  been 
enlightened  as  to  the  proper  measures  to  be  taken  for  the  enjoyment  of 
this  rare  spectacle.  The  public  press  should  call  attention  to  the  dan- 
ger of  regarding  the  sun  without  well-darkened  glasses,  and  even  then 
for  a  few  seconds  only,  etc. 


Operative  Treatment  of  Retinal  Detachment. — Elschmg  {Archives 
uf  Ophfhalmology,  March,  1915,  p.  163)  summarizes  his  observations 
upon  the  treatment  of  retinal  detachment  as  follows:  Operative 
treatment  is  indicated  in  all  cases  that  do  not  yield  to  conservative  treat- 
ment within  six  weeks  (How  many  do?).  This  time  limit  might  be 
extended  in  those  cases  where  an  iritic  irritation  appears  soon  after 
the  occurrence  of  the  detachment.  Cases  of  detachment  following 
old  iritis  are  not  included.  The  operative  procedures  that  come  under 
consideration  are:  Scleral  puncture  with  injection  into  the  vitreous; 
and  the  Miiller  scleral  excision.  The  less  severe  procedure  should  be 
practiced  first,  and  if  unsuccessful,  should  be  repeated  after  a  reason- 
able interval  of  time.  If  still  unsuccessful,  scleral  excision  should  be 
carried  out;  only  in  cases  with  large  retinal  tears  should  this  operation 
be  practiced  as  a  primary  procedure.  Operative  interference  should 
not  follow  too  closely;  six  weeks  at  least  should  intervene.  But  indi- 
cations and  prognosis  can  only  be  established  when  the  causes  of  the 
detachment  arc  certainly  known. 
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The  Incidence  and  Inheritability  of  Spontaneous  Cancer  in  Mice. — 
^LvuD  Slye  (Jour.  Med.  Research,  1915,  xxxii,  IGS)  states  that  the 
phrase  " inheritabiUty  of  cancer"  is  used,  although  cancer  as  such  is 
not  inherited.  The  tendency  to  produce  neoplasms,  under  the  right 
stimulus,  is  as  surely  transmitted  from  generation  to  generation  as  is 
albinism,  both  in  accord  with  Mendel  law.  Xon-cancer-bearing  strains 
can  be  had  without  the  appearance  of  cancer;  cancer-bearing  strains 
can  be  had  with  the  constant  production  of  cancerous  individual. 
Heterozyqous  mice  may  be  potentially  cancerous,  but  do  not  produce 
cancer  unless  two  heterozyqotes  are  mated.  These  results  all  obtained 
in  the  author's  researches,  and  are  fully  demonstrated  by  carefully 
prepared  charts.  In-breeding  as  such  has  nothing  to  do  with  the  trans- 
mission of  cancer.  The  potentiality  of  the  germ  plasm  to  produce  an 
individual  whose  tissues  will  proliferate  into  a  neoplasm,  under  a  given 
stimulus,  seems  to  be  the  thing  transmitted.  The  stimulus  seems  to  be 
over-irritation  at  the  point  where  the  cancer  arises.  Cancer  structures 
in  mice  are  the  same  as  those  in  man,  they  behave  in  the  same  way, 
and  occur  at  points  in  close  parallel  to  those  in  man.  Tumors  of  the 
mouth  and  jaw  are  rare  in  mice;  so,  also,  are  chronic  disorders  of  the 
oral  region.  Tumors  of  the  stomach  are  common  in  man,  but  rare  in 
mice.  Inflammatory  conditions  of  the  stomach  are  rare  in  mice;  and 
the  intestinal  disorders  are  acute  only,  followed  in  a  few  days  by  death 
of  the  animal.  There  is  no  case  of  tumor  of  the  uterus  or  prostate 
gland,  but  there  are  no  chronic  disorders  of  these  organs  except  hydro- 
metria  which  usually  does  not  persist.  The  first  manifestations  of  the 
introduction  of  a  cancer  strain  seem  to  be  sarcomatous;  later  carcino- 
matous, the  latter  attacking  the  more  differentiated  tissues  as  the  strain 
develops,  and  finally  producing  a  preponderance  of  multiple  tumors. 
In-l)reeding  of  cancerous  strain  tends  to  kill  off  the  strains;  out  breeding 
tends  to  scatter  the  strain.  The  cancerous  mice  are  among  the  largest, 
strongest,  and  most  vigorously  reproductive  members  of  the  strain, 
and  only  rarely  does  a  weak  mouse  develop  cancer.  A  decrease  of 
food  lowers  the  death  age,  lowers  the  rate  of  reproduction,  increase 
deaths  from  ordinary  infection,  and  does  lower  the  cancer  rate  in  that 
family.  The  author  concludes:  1.  An  individual  with  poor  normal 
growth  has  slow  tumor  growth.  2.  An  individual  whose  growth 
processes  are  used  in  reproduction  shows  slow  tumor  growth.     3.  An 
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indiviflual  of  good  growth  power  whose  normal  growth  processes  are 
not  being  used  shows  rapid  growth  of  neoplasms.  Infections  take  the 
weak;  cancer  takes  the  strong  mice.  Reduction  of  food  increases 
infectability,  lowers  the  cancer  rate.  Vigorous  growth  increases  the 
cancer  rate,  lowers  infection  rate.  Slight  infection  kills  a  frequent 
female,  but  tumor  growth  is  slackened  by  frequency.  Cancers  occur 
only  in  cancer  strain;  infections  occur  in  any  strain.  Infections  spread 
in  one  or  to  other  cages;  cancer  does  not  spread  in  the  same  cage  nor 
to  other  cages  by  contact.  IMice  feeding  on  dead  infected  mice  may 
become  infected,  but  mice  do  not  contract  cancer  by  feeding  on  dead 
cancerous  mice.  Control  mice  fed  on  cancer  material  do  not  contract 
cancer.  Cancer  is  a  disease  of  middle  and  advanced  age  when  normal 
growth  processes  are  confined  to  regeneration  and  reproduction; 
infections  are  diseases  of  early  life  when  growth  processes  are  largely 
accretions  in  quantity  and  in  complexity.  Cancer  differs  from  infection, 
since  it  follows  the  laws  of  heredity,  and  since  it  can  be  bred  into  or  out 
of  strain  at  will.  Since  cancer  is  transmitted,  rather  as  a  tendency 
to  occur  from  a  given  provocation,  an  over-irritation,  the  elimination 
of  over-irritation  in  one  of  cancer  ancestry  should  materially  lower 
the  rate,  and  the  eugenic  control  of  mating  so  that  cancer  shall  not  be 
potential  in  both  should  also  very  materially  decrease  the  incidence 
of  human  cancer. 


The  Prevention  of  Typhus  Fever. — Anderson  {Public  Health  Reports, 
April  30,  1915,  p.  1303)  discusses  the  recent  work  on  typhus  fever  and 
the  methods  of  its  prevention  and  control  based  on  these  researches. 
He  states  that  there  is  no  experimental  evidence  to  support  the  view 
that  typhus  is  acquired  in  any  manner  other  than  by  the  intermediary 
of  lice  which  have  previously  fed  on  persons  sick  with  typhus.  From 
this  fact  it  is  possible  to  deduce  the  fundamental  procedures  on  which 
the  control  of  the  disease  may  be  based,  and  these  procedures  may 
be  grouped  under  four  general  headings:  The  first  is,  measures  for  the 
reduction  of  lice  infestation  among  the  population  in  general.  These 
measures  are,  to  a  large  extent,  educational  except  in  institutions  and 
places  over  which  the  sanitary  authorities  have  supervision,  such  as 
bath-houses,  lodging-houses,  and  similar  places.  In  surroundings 
where  lice  may  find  lodgment  efforts  should  be  made  for  the  destruction 
of  lice  and  their  eggs.  These  efforts  consist  in  the  use  t)f  insecticides, 
both  chemical  and  physical,  l)earing  in  mind  the  important  point 
that  the  louse  reciuires  frequent  feedings  on  blood  and  is,  therefore, 
most  apt  to  be  found  on  recently  used  clothing  or  bedding.  Under 
the  second  heading  should  be  considered  measures  for  the  eradication 
of  all  lice  and  their  eggs  found  on  the  bodies,  clothing,  bedding  and 
surroundings  of  cases  of  typhus,  suspects,  and  contracts.  The  first 
essential  under  the.se  procedures  is  the  institution  of  measures  requir- 
ing the  prompt  reporting  to  the  sanitary  authorities  of  all  cases  of 
suspected  ca.ses  of  typhus  fever.  These  cases  should  be  promptly 
.seen  and  the  inspector  satisfied  that  the  surrovmdings  are  free  from 
lice,  in  which  case  the  i)atient  may,  without  danger  to  the  conununity, 
be  treated  at  home.  If,  however,  such  is  not  the  case,  the  patient 
should  at  once  be  removed  to  the  hospital  and  the  place  from  which 
he  is  removed  should  be  treated  for  destruction  of  all  lice  and  their 
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eggs.  All  patients,  suspects,  and  contacts  should  he  hathed,  the  lice 
and  their  eggs  in  the  hair  and  clothing  destroyed,  after  which  they  should 
be  given  a  clean  change  of  clothing.  They  should  then  be  kept  under 
observation  for  twelve  days.  IJ^nder  the  third  heading  are  measures 
such  as  should  prevent  or  minimize  the  possibility  of  persons  near 
cases  of  typhus  being  bitten  by  lice.  It  should  be  kept  in  mind  that  the 
radius  of  action  of  the  louse  is  much  shorter  than  that  of  the  mosquito 
in  yellow  fever  or  the  flea  in  plague.  The  transference  of  lice,  and 
consequent  infection  with  typhus,  from  one  individual  to  another 
requires  rather  intimate  association  with  lice-infested  persons  or  their 
surroundings.  And  by  reason  of  the  fact  that  the  louse  requires  fre- 
quent feedings  to  maintain  life,  this  means  for  practical  purpose  sur- 
roundings recently  occupied  by  persons  and  possibly  by  animals. 
Under  the  fourth  heading  it  is  suggested  that  persons  desiring  to  enter 
localities  in  which  the  virulent  form  of  typhus  is  pre\'ailing  in  an 
epidemic  form  should  be  inoculated  with  the  mild  form  of  typhus  fever 
so  Midespread  in  the  United  States,  the  case  mortality  of  which  is  not 
over  1  per  100  while  the  case  mortality  of  the  typhus  in  Serbia,  for 
example,  is  possibly  20  or  more. 


Diphtheria  Bacillus  Carriers. — Zixgher  and  Soletsky  (Proc.  Xav 
Yorh  P(tih.  Soc,  X.  S.,  1915,  vol.  xi)  found  that  4  to  8  per  cent,  of 
individuals  in  localities  where  diphtheria  is  endemic  are  carriers  of 
bacilli  morphologically  and  culturally  like  the  diphtheria  bacillus,  but 
non-virulent  in  30  to  50  per  cent,  of  the  cases.  At  the  Willard  Parker 
Hospital,  Wilcox  and  Taylor  found  4.5  per  cent,  of  the  cases  admitted 
to  the  scarlet  fever  wards  were  bacillus  carriers  and  of  the  isolated 
organisms  only  one-half  were  virulent.  According  to  Xeisser  individ- 
uals who  become  persistent  carriers  after  an  attack  of  diphtheria  show 
only  non-virulent  forms  in  fully  20  per  cent,  of  cases.  Such  individuals 
could  be  discharged  from  quarantine  if  this  fact  were  established.  Roux 
and  Yersin  are  of  the  opinion  that  l)oth  virulent  and  non-\"iruIent 
are  present  in  cases  of  diphtheria.  The  preponderance  of  each  strain, 
however,  \aries  with  the  severity  of  tbe  disease,  but  that  during  con- 
valescence all  virulent  strains  undergo  a  definite  diminution  in  viru- 
lence. Graham-Smith,  Loeffler,  as  well  as  Park  and  Williams  believe 
that  the  individual  virulence  or  non-virulence  is  permanent  with  the 
strain.  Dr.  Williams  and  others  have  not  been  able  to  change  the  non- 
virulent  into  a  virulent  strain,  as  claimed  by  Thiele  and  Embleton  for 
the  Bacillus  Hoffmani.  It  is  probable  that  the  virulent  strains  remain 
true  to  type  and  that  the  same  applies  to  the  non-virulent  strains. 

Xon-virulent  strains  cannot  be  separated  from  the  virulent  by 
morphological  or  cultural  characters.  Hence,  animal  tests  must  be 
employed  for  this  determination.  M.  Xeisser  uses  a  method  analogous 
to  that  of  Romer  for  the  determination  of  small  amounts  of  diphtheria 
antitoxin  in  sera.  This  consists  of  intracutaneous  injection  of  varying 
mixtures  of  the  unknown  antitoxic  serum  and  a  standard  antitoxin. 
A  slight  excess  of  toxin  produces  a  local  necrosing  lesion,  while  a  neutral 
or  over-neutralized  mixture  shows  no  effect  on  the  tissues  at  the  site  of 
injection.  Zingher  and  Soletsky  have  improved  Xeisser's  method  by 
using  2  guinea  pigs  for  the  testing  of  from  4  to  6  different  strains.  One 
guinea  pig  serves  as  a  control  and  receives  about  200  units  of  antitoxin 
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intracardially  at  the  time  of  making  the  test,  or  intraperitoneally  twenty- 
four  hours  before.  Both  pigs  are  injected  with  suspensions  of  the  cul- 
tures to  be  tested  intracutaneously.  A  fresh  tw^enty-four-hour  growth 
from  an  ordinary  Loeffler  slant  is  suspended  in  25  to  30  c.c.  of  normal 
salt  solution;  0.1  c.c.  is  injected  into  the  skin.  The  results  of  the 
tests  are  noted  in  twenty -four  to  forty-eight  hours.  Virulent  strains 
produce  a  definite  local  inflammatory  lesion,  which  shows  a  superficial 
necrosis  in  forty-eight  to  seventy-two  hours.  In  the  control  pig,  the 
skin  remains  normal.  With  non-virulent  strains  no  lesions  will  he 
found  in  either  control  or  test  animal. 
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Arterial  Degeneration. — F.  W.  Axdrewes  (Annual  Report  of  Local 
Gorrrnmcnt  Board,  1013-14,  Appendix  B,  p.  151)  has  been  appointed  to 
carry  on  a  series  of  investigations  on  the  nature  and  cause  of  arterial 
degenerations.  The  present  is  the  second  of  his  reports  and  is  divided 
into  two  parts.  The  first  line  of  investigation  concerned  the  degree  to 
which  infectious  conditions  played  a  part  in  the  premature  occurrence 
of  arterial  disease.  The  second  part  of  the  investigation  was  to  find 
some  criterion  by  which  the  degree  of  degeneration  could  approximately 
be  judged.  Some  very  interesting  findings  are  reported  concerning  the 
infective  process  of  the  arterial  wall.  The  autlior  not  only  studied 
the  histopathology  of  the  arteries  but  a  bacteriological  analysis  was 
undertaken  of  the  tissues  of  the  larger  arteries.  By  his  technique 
he  was  able  to  obtain  cultures  of  the  arterial  tissues  quite  apart  from 
the  presence  of  bacteria  within  the  lumen.  Out  of  six  cases  of  Strepto- 
coccus septicemia  the  organism  was  isolated  four  times  from  the  aortic 
wall,  the  staphylococcus  was  obtained  twice  out  of  three  cases  of 
septicemia,  while  in  seven  eases  of  malignant  endocarditis  the  organism 
was  not  found  in  the  arterial  tissues.  Similar  negative  findings  were 
obtained  in  pneumonia.  On  the  otluM-  hand,  a  positive  result  was  once 
ol)tained  out  of  five  cases  of  acute  rheumatic  fever.  Associated  with 
B.  coli  infection  the  aorta  was  invailed  by  this  organism  in  four  out  of 
five  cases.  These  findings  are  iinpt)rtant  in  the  light  of  recent  work 
(lenionstrnting  the  presence  of  an  inflammatory  reaction  in  the  arterial 
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wall  in  many  cases  of  infectious  disease.  Andrewes  found  that  inflam- 
matory reactions  were  present  in  Staphylococcus  and  Streptococcus 
septicemia,  malignant  endocarditis,  scarlet  fever,  acute  rheumatic 
fever,  measles,  B.  coli  infection,  and  syphilis.  He  points  out  that 
insofar  as  the  destructive  nature  of  the  disease  is  concerned,  syphilis 
stands  by  itself.  The  study,  in  general,  confirms  and  amplifies  those 
previously  made  by  others.  As  every  individual  suffers  not  a  few  infect- 
ive processes  during  his  lifetime,  each  of  which  probably  has  some 
effect  upon  the  vessel  wall,  the  author  believes  it  very  suggestive  that 
we  here  are  dealing  with  the  cause  of  premature  arterial  degeneration. 
In  the  subsequent  investigation  of  finding  an  index  of  the  grade  of 
degeneration  it  was  shown  that  the  calcium  content  of  the  arteries  is  a 
useful  criterion.  The  method,  however,  is  too  cumbersome  to  serve 
any  other  than  a  suggestive  study.  He  found  that  the  calcium  content 
remained  low  and  fairly  uniform  up  to  the  twentieth  year.  From  this 
until  the  thirty-fifth  year  there  was  a  gradual  increase,  while  after 
middle  life,  the  calcium  content  rises  markedly.  Furthermore,  it  was 
found  that  the  calcium  contant  of  the  arteries  in  disease  was  greatly 
increased  and  he  believed  that  the  relative  amount  is  a  good  index  of 
the  degree  of  degeneration.  For  syphilis,  however,  these  figures  have 
not  the  same  value,  as  the  calciiun  content  is  not  equally  increased  when 
syphilis  alone  is  present,  but  varies  with  the  association  of  it  with  a 
true  sclerosis  of  the  arter}^ 


Cancer  of  the  Thyroid  in  Graves'  Disease. — Although  we  associate 
(iraves'  disease  with  certain  structural  changes  of  thyroid  gland,  not  a 
few  cases  are  on  record  in  which  the  characteristic  hyperplasia  was  want- 
ing and  an  entirely  difTerent  process  present  in  the  gland.  Langhans 
classified  the  epithelial  changes  of  the  thyroid  in  seven  groups,  each  of 
which  has  been  described  associated  with  Graves'  disease.  Lyon 
(Ztschr.  f.  Krebsforsch.,  1914,  xiv,  501)  described  a  case  of  columnar 
cell  cancer  of  the  thyroid  in  a  female,  aged  twenty-one  years.  She 
had  typical  symptoms  of  Graves'  disease  with  enlargement  of  the  right 
lobe.  The  tumor  was  removed  as  well  as  a  number  of  cervical  lymj)}! 
glands  which  were  involved  in  metastatic  growth.  The  primary 
tumor  as  well  as  the  secondaries  contained  more  or  less  colloid.  The 
growth  was  typically  cancerous  and  infiltrated  the  gland  capsule  and 
surrounding  tissues.  The  cancerous  alveoli  showed  no  papillomatous 
ingrowths  as  is  usually  seen  in  hyperplasia  of  the  thyroid.  The  author 
believes  that  the  new  growth  developed  upon  a  primary  hypcTplastic 
goitre  or  that  cancer  and  Graves'  disease  simultaneously  developed  in  a 
colloid  struma.  Whether  the  colloid  material  produced  in  cancer  of 
the  thyroid  is  abnormal  and  assists  in  producing  symptoms  he  was 
unable  to  sav. 


Tumors  in  Amphibia. — Recent  studies  on  tumors  have  shown  that 
they  are  widely  dislributed  in  all  types  of  animals  and  particularl}^ 
in  vertebrates.  Spontaneous  tumors  of  rats,  mice,  fowl  and  fish  are  now 
well  known  to  us.  .\  number  of  investigators  have  described  tumors  in 
amphibia.  The  majority  of  these  were  located  in  the  skin  and  were  of 
the  nature  of  fibroma,  adenoma,  and  cancer.  The  first  of  these  were 
described  by  Eberth,  18G8,  consisting  of  multiple  adenomata  of  the 
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skin  of  a  frog.  The  character  of  the  tumor  in  these  animals  is  not 
easy  to  determine  and  some  discussion  respecting  the  origin  of  the 
tumor  cells  has  arisen.  It  is  suggested  that  the  masses  are  associated 
with  the  presence  of  distoma  and  neoniatodes  which  are  so  commonly 
present  in  the  skin  glands.  Hypernephroma  and  tumors  of  the  ovary 
have  also  been  described.  Pextimalli  (Ztschr.  f.  Krebsforsch.,  1914, 
xiv,  623)  observed  multiple  tumors  beneath  the  skin  of  a  frog  which  he 
was  unable  to  transplant  to  new  animals.  Some  of  these  tumors  had 
ulcerated  through  the  skin  but  not  all  were  adherent  to  it.  The  small 
tumor  masses  were  situated  in  the  superficial  portion  of  the  corium. 
He  believed  that  each  of  the  multiple  tumors  was  primary  and  not  of 
metastatic  origin.  The  tumor  was  of  adenomatous  type  with  some 
character  of  malignancy.  They  apparently  began  in  the  glands  of  the 
skin. 


A  Cytological  Study  of  the  Exudate  in  a  Case  of  Tuberculous  Pleurisy. 
— KiPP  {Folia  Hematologica,  1914,  xviii,  43)  studied  the  cells  of  a  tuber- 
culous exudate  at  intervals  and  observed  the  change  in  the  relative 
counts  from  the  acute  process  to  the  stage  of  healing.  At  the  beginning 
an  endothelial  type  of  cell  was  found  in  greatest  abundance.  These, 
however,  were  not  all  of  the  same  kind,  some  being  true  endothelial 
cells,  others  myeloblasts  and  some  lymphoblasts.  Subsequently  the 
cell  count  changed  and  the  proportion  of  lymphocytes  increased  con- 
siderably. Finally,  at  the  end  of  three  weeks  the  endothelial  type  of 
cell  had  almost  disappeared  while  the  eosinophiles  and  lymphocytes 
were  the  most  prominent  type  present.  The  change  in  the  cell  count 
followed  the  clinical  course  from  an  acute  to  a  chronic  stage  of  the 
disease.  He  believes  that  the  cytological  study  offers  a  means  for 
prognosis.  He  furthermore  points  out  that  the  cell  picture  of  the 
tuberculous  exudate  is  not  a  constant  one  and  that  a  high  lymphocytic 
count  is  not  always  present.  The  previous  findings  of  others  are  exten- 
sively discussed  in  the  text.  The  exact  meaning  of  the  increase  of 
eosino])hiles  in  tuberculous  exudates  is  not  well  understood  and  is  difficult 
of  comparison  in  acute  infections  where  their  presence  is  so  frequent 
in  the  late  chronic  stages.  On  the  other  hand,  however,  eosinophiles 
appear  during  the  acute  stages  of  some  cases  of  sepsis,  lues,  cysticercus, 
influenza,  and  typhus.  It  is  suggested  that  the  eosinophiles  in  late 
tul)erculous  lesions  appear  as  a  local  response  and  are  associated  with 
the  mvelocvtes  and  certain  forms  of  endothelial  cells. 


Note  to  Contributors.  —  All  communications  intended  for  insertion  in  the 
Oripitial  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journ.vl. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  provided  the  rcqiicst  for  them  he  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1913  Spruce  St.,  Phil.adclphi.a,  Pa.,  U.  S.  A. 
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ORIGINAL  ARTICLES 

A  CONTRIBUTION  TO  THE  PARALYTIC  AND  OTHER  PERSISTENT 
SEQUELiE  OF  MIGRAINE.* 

By  J.  Ramsay  Hunt,  M.T)., 

CONSULTING    NEUROLOGIST,    NEW    YORK    NEUROLtxaCAL    INSTITUTE. 

I.  Introduction. 

II.  Migraine  and  ophthalmoplegia. 

III.  Migraine  and  permanent  hemianopsia. 

IV.  Migraine  and  hemiplegia. 

\.  Migraine  and  optic  nerve  lesions. 
VI.  Concluding  remarks. 

I.  IxTRODUCTiox.  In  the  vast  majority  of  cases,  a  tendency  to 
migraine  entails  no  more  serious  consequences  than  the  recurrence 
of  periodical  headaches  of  varying  degrees  of  severity.  Headaches 
of  this  character  are  often  associated  with  curious  transitory 
focal  symptoms,  e.  g.,  scotoma,  hemianopsia,  hemiparesis,  and 
hemiparesthesia.  More  rarely  evanescent  aphasic  attacks  and 
mental  disturbances  accompany  the  seizure.  These  focal  manifes- 
tations are  purely  functional  in  nature  and  disappear  promjitly 
with  the  subsidence  of  the  other  symptoms  of  the  paroxysm.  They 
are  generally  regarded  as  manifestations  of  vascular  spasm,  and  this 
theory  is  in  harmony  with  their  temporary  and  evanescent  nature. 

Attacks  of  this  character  may  recur  over  a  period  of  many  years 
and  yet  leave  no  permanent  mark  or  symptom.  L'nfortiuiately, 
this  is  not  always  true,  and  in  rare  cases  permanent  and  often 
serious  consequences  ensue. 

*  Read  at  a  meeting  of  the  American  Neurological  Association  in  New  Yoik, 
May  6,  1915. 
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The  paralytic  and  other  permanent  complications  of  migraine 
may  appear  in  various  forms,  viz.,  as  ocular  palsies  {migraine 
opthalmoplegique),  organic  hemiplegia  with  aphasia,  hemianopsia, 
and  optic  atrophy.  A  recurrent  facial  paralysis  has  also  been 
ascribed  to  migraine  ( facioplegic-migraijie) ,  presumably  of  the  same 
nature  and  having  the  same  pathogenesis  as  the  opthalmoplegic 
type  of  this  affection. 

The  object  of  this  study  is  to  record  my  personal  experience 
with  a  comparatively  rare  group  of  cases,  and  to  emphasize  the 
clinical  fact  that  migraine,  which  is  usually  so  harmless,  may  on 
occasion  be  the  cause  of  serious  and  permanent  sequela?. 

II.  Migraine  and  Ophthalmoplegia, 

Case  I.  Summary.  Migraine  in  a  woman,  aged  twenty-fire  years; 
following  typical  unilateral  headache,  dereloped  complete  paralysis  of 
the  left  third  nerve;  recovery.  One  year  later  another  migraitious 
seizure,  followed  by  incomplete  palsy  of  the  right  third  nerve;  recovery. 

History.  Mrs.  B.,  aged  twenty-five  years,  married;  has  a  child 
two  years  old;  no  miscarriages.  Xo  history  of  lues.  Since  birth 
of  child  has  been  subject  to  periodical  headaches,  which  are  always 
unilateral  in  character,  and  usually  precede  but  sometimes  follow 
the  menstrual  period.  The  pain  is  most  severe  in  the  temporal 
region,  extending  into  the  eye.  The  attacks  are  accompanied  by 
nausea  and  often  vomiting.  There  are  no  scotomata,  or  pares- 
thesije,  during  the  sei/Aire.  In  severe  attacks  the  pain  lasts  from 
two  to  three  days.  Her  mother  and  one  sister  are  subject  to 
periodical  headaches.     An  uncle  on  the  father's  side  was  epileptic. 

The  Attack.  From  August  (S  to  August  10,  1901,  she  had  a  severe 
unilateral  headache  of  the  usual  migrainous  tyi)e.  On  August  11. 
double  vision  and  a  droojiing  of  the  left  eyelid  appeared.  The 
following  morning  there  was  complete  ptosis  on  the  left  side.  The 
pain  was  very  great  and  centred  chiefly  in  the  left  temporal  region 
and  eye. 

Examination  (August  Ki,  1001).  Patient  still  suffers  from 
severe  pain  in  the  left  temple  and  eye.  Tliere  is  complete  ptosis, 
with  paralysis  of  the  superior,  inferior,  and  internal  recti  muscles 
on  the  left  side.  There  is  good  movement  of  the  external  rectus 
and  superior  ol)lic|ue.  The  pui)ils  are  ecpial  and  react  promptly. 
No  paralysis  of  accommodation.  Ocular  excursions  of  the  right 
eye  are  normal.  Other  cTanial  nerves  ar(>  negative.  Optic  disks 
are  normal.  (leneral  .sensibility  is  normal,  and  there  is  no  weak- 
ness of  tlie  extremities  and  no  hemiano|)sia.  The  tendon  and  skin 
reflexes  are  |)rcsent,  and  of  (Mjual  int(Misity  on  the  two  sides;  no 
Habinski.  Heart  action  is  normal.  1  rinc  is  free  from  albmnin 
and  sugar. 

.\ugust  2S.  Still  lias  neuralgic  p;i.in  in  tlu>  left  temple,  forehead, 
and  eye.  There  is  consideraltle  iin|)ro\(nu'nt  in  the  ptosis  and  in 
the  nuiscular  movements  supplied  by  the  left  third  nerve. 
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January  3,  1902.  Patient  is  still  subject  to  periodical  headaches 
at  the  time  of  the  menstrual  period.  There  is  no  trace  of  the 
former  ocular  motor  palsy.  She  states  that  on  December  25  she 
noticed  some  transient  drooping  of  the  left  eyelid  during  a  migraine 
paroxysm,  but  without  diplopia. 

Second  Attack  (November  4,  1902).  The  patient  returns  with 
the  statement  that  she  has  had  much  less  headache  during  the 
past  few  months,  which  is  attributed  to  a  gynecological  procedure 
(dilatation  of  the  cervix  and  curettage). 

A  few  days  ago.  following  a  severe  migrainous  attack  with  the 
usual  pain,  on  this  occasion  localized  in  the  right  temple,  there 
appeared  diplopia,  but  without  ])tosis.  Dr.  Alexander  Duane,  who 
made  the  ophthalmological  examination,  reports  paresis  of  the  right 
inferior  rectus  and  inferior  oblique  muscles.  Pupils  are  equal  and 
react  normally.  The  optic  disks  are  normal.  The  paresis  and 
accompanying  diplopia  disappeared  during  the  course  of  the  next 
few  weeks. 

Comment.  This  case  may  be  regarded  as  a  fairly  typical  example 
of  the  ophthalmoplegic  migraine.  A  woman  with  hereditary  hemi- 
crania,  develops  during  the  paroxysm  an  oculomotor  palsy.  As 
is  so  common  in  the  clinical  history  of  this  group  of  cases  the  pain 
was  of  the  circumscribed  variety,  and  localized  chiefly  in  the  temple 
and  eye  of  the  affected  side.  It  was  intense  and  very  persistent. 
Of  special  interest  is  the  alternation  of  the  paralytic  manifestations, 
appearing  first  on  the  left  and  then  upon  the  right  side.  The 
recovery  after  both  attacks  was  complete. 

Case  II. —  Typical  migraine  since  childhood;  at  the  age  of  forty- 
three  years  had  an  attack  of  complete  third  nerve  paralysis,  icith 
recovery;  a  subsequent  attack  which  proved  fatal;  cardiovascular 
complications. 

History.  A  woman  aged  forty-three  years;  single;  since  child- 
hood she  has  been  subject  to  recm-rent  attacks  of  migraine.  (A 
sister  also  suffers  from  migraine.)  The  headaches  are  always 
unilateral  and  usually  upon  the  left  side.  When  severe  there  is 
the  usual  termination  in  nausea  and  vomiting.  In  recent  years 
the  attacks  have  diminished  in  severity.  As  a  rule  the  seizure  is 
ushered  in  by  scotoma  (lights  and  colors).  Between  the  paroxysms 
she  is  entirely  free  from  cerebral  symptoms.  The  menses  still 
persist  and  are  irregular.  She  states  that  for  the  last  three  years 
after  very  severe  attacks  there  has  usually  been  some  drooping  of 
the  left  eyelid,  which  would  pass  ott*  in  the  course  of  a  few  days. 
There  was  never  diplopia.  During  the  past  three  months  she  has 
been  subjected  to  a  severe  nervous  strain,  due  to  the  serious  illness 
of  a  parent. 

The  Attack.  On  June  23,  1909,  she  was  seized  with  one  of  her 
usual  headaches,  which  was  preceded  by  the  visual  aura.  The 
pain  was  situated  in  the  left  side,  and  was  very  severe.     Late  in 
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the  night  it  culminated  in  an  attack  of  nausea  and  vomiting, 
after  which  she  fell  asleep.  On  awaking  the  next  morning  there 
was  complete  ptosis  of  the  left  eyelid,  and  on  raising  the  lid  she 
saw  double.  There  was  also  a  unilateral  "drawing"  sensation 
over  the  left  side  of  the  brow. 

Examination  (July  27,  1909).  There  is  complete  third  nerve 
paralysis  on  the  left  side,  with  ptosis  and  dilatation  of  the  pupil. 
All  other  motor  cranial  nerves  are  normal.  There  is  slight  hyper- 
esthesia over  the  left  brow,  strictly  limited  to  the  supraorbital 
distribution  of  the  fifth  nerve.  The  left  supraorbital  reflex 
(McCarthy  reflex)  is  absent.  The  optic  nerves  are  normal.  The 
right  pupil  is  of  normal  size  and  reacts  promptly  to  light  and 
accommodation.  The  left  pupil  is  widely  dilated  and  stiff.  The 
various  tendon  and  skin  reflexes  are  present  and  normal.  No 
Babinski.  Sensation  and  motion  of  the  extremities  are  normal. 
Heart:  There  is  a  systolic  bruit  over  the  aortic  cartilage  and  an 
accentuation  of  the  second  aortic  sound.  Systolic  blood-pressure 
registers  200  millimeters.  The  urine  contains  a  few  hyaline  casts 
and  a  trace  of  albumin.    The  Wassermann  test  is  negative. 

Subsequent  History.  The  family  physician  reported  that  the  third 
nerve  paralysis  cleared  up  completely  in  the  course  of  three  months. 

A  few  months  after  her  recovery,  following  a  severe  headache, 
there  developed  bilateral  ocular  palsies  which  terminated  fatally; 
unfortunately,  no  more  detailed  information  could  be  obtained 
of  the  symptomatology  during  this  last  attack. 

Comment.  This  patient  presents  a  classical  history  of  migraine 
extending  over  a  period  of  many  years.  In  her  forty-third  year, 
after  a  typical  paroxysm,  a  total  left-third  nerve  palsy  super- 
vened from  which  she  eventually  recovered.  In  the  subsequent 
attack,  which  was  bilateral  and  progressive,  she  died.  Even 
previous  to  the  first  attack  she  had  noted  after  severe  headaches  a 
slight  drooping  of  the  left  eyelid,  which  would  i)ass  off  in  the  course 
of  a  few  days.  In  the  light  of  later  events  this  may  be  regarded 
as  an  important  warning  signal  of  the  paralysis  which  subsequently 
ensued.  The  great  importance  of  cardiovascular  changes  as  an 
etiological  factor  in  this  case  cannot  be  cjuestioned,  and  the  occur- 
rence of  high  blood-pressure  and  vascular  degenerations  in  migraine 
should  be  regarded  as  complications  with  very  serious  possibilities. 

It  is  interesting  to  recall  in  this  connection  the  belief  of  some 
authorities,  that  prolonged  and  recurring  attacks  of  vasomotor 
explosions  such  as  take  place  in  migraine  over  a  period  of  many 
years  are  in  themselves  an  adequate  cause  for  the  production  of 
cerebral  arteriosclerosis. 

Case  III. — Summarif.  The  occurrence  in  two  si^sters  with  migraine 
of  isolated  ahducens  ]>als}f  (leveloj)ing  during  the  attack:  recorerj/. 

History.  The  patient  is  forty-se\en  years  of  age  and  a  trained 
nurse.      She    has   sufVenMJ    from    migraine   since   childhood.      The 
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attacks  are  peculiar  in  that  the  pain  is  always  strictly  locaHzed, 
usually  in  the  temple  and  brow  of  the  left  side.  Very  rarely  the 
pain  has  appeared  upon  the  right  side,  in  which  event  it  was  always 
strictly  limited  to  the  region  of  the  temple  and  brow.  As  a  rule  the 
paroxysms  begin  in  the  morning,  lasting  several  hours  and  some- 
times an  entire  day,  but  scarcely  ever  longer.  After  a  night's  rest 
she  awakens  free  from  pain.  Toward  the  end  of  the  paroxysm 
there  is  the  usual  nausea  and  often  vomiting.  The  vision  is  a 
little  blurred  during  the  attack,  but  there  is  no  scintillating  or 
color  scotoma,  and  no  hemianopsia.  These  headaches  are  usually 
associated  with  the  menstrual  period,  and  since  childhood  inter- 
missions longer  than  two  or  three  months  have  been  very  rare. 
There  is  a  strong  family  tendency  to  migraine,  and  her  mother 
and  four  sisters  have  all  been  sufferers  from  this  malady. 

At  the  age  of  thirty  she  developed  symptoms  of  exophthalmic 
goitre,  which  was  treated  surgically  eight  years  ago  by  partial 
thyroidectomy;  since  which  time  she  has  been  practically  free 
from  the  symptoms  of  this  disease.  The  menses  were  regular  and 
normal  up  to  a  few  months  ago,  when  symptoms  of  the  menopause 
made  their  appearance.  She  has  been  under  severe  nervous  strain 
during  the  past  year,  caused  by  illness  and  death  in  her  family. 

The  Attack.  On  January  26,  1912,  she  was  seized  with  one  of 
her  usual  headaches,  the  pain  being  situated  in  the  right  temple. 
The  attack,  however,  instead  of  lessening  after  a  few  hours,  as 
was  usual,  increased  steadily  in  intensity  and  persisted,  requiring 
frequent  doses  of  codein  and  morphin  for  the  alleviation  of  the 
pain.  On  February  1  diplopia  appeared,  with  paresis  of  the  right 
external  rectus  muscle.  The  pain  was  still  severe  and  was  localized 
in  the  temple  and  brow. 

Examination  (February  2).  Pain  is  still  severe  and  persistent; 
it  is  sharp  and  boring  in  character  in  the  right  temporal  region, 
and  there  is  complete  paralysis  of  the  right  external  rectus.  All  the 
other  cranial  nerves,  including  the  optic  nerves,  are  normal.  Pupils 
are  equal  and  react  to  light  and  accommodation.  The  corneal  and 
conjunctival  reflexes  are  present  and  equal  on  the  two  sides.  No 
tenderness  over  the  points  of  exit  of  the  fifth  nerve,  and  the  sen- 
sation of  the  face  is  normal.  Motor  power  and  sensation  of 
the  extremities  are  normal.  The  tendon  reflexes  of  the  arms  and 
legs  are  present  and  equal  on  the  two  sides.  Skin  reflexes  are 
l)resent.  No  Babinski.  Heart  and  lungs  are  normal.  The  urine 
is  normal.  Rhinological  examination  shows  no  evidences  of  sinus 
disease.    The  Wassermann  test  is  negative. 

February  7.  lias  had  almost  continuous  pain  in  the  right  side 
of  the  forehead,  temple,  and  eye,  requiring  morphin.  Pain  of 
late  has  manifested  a  tendency  to  settle  in  the  depths  of  the  right 
eye,  and  there  s  marked  photophobia.  Complete  abducens  palsy 
on  the  right  sidi'  persists,  otherwise  a  general  neurological  examina- 
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tiou  is  negati^•e.  On  February  8  the  pain  shifted  to  the  trigeminal 
area  on  the  right  side  and  is  felt  in  tlie  teeth  and  gums.  After  this 
the  pain  gradually  moderated  from  day  to  day,  and  at  the  end  of 
two  weeks  had  completely  disappeared.  On  April  1  she  returned 
to  her  work.  There  is  still  paresis  of  the  right  external  rectus,  and 
she  wears  a  ground  glass  to  counteract  the  diplopia.  She  has  had 
only  one  slight  temporal  headache  since  the  last  examination. 

A  few  weeks  later  the  diplopia  disappeared,  with  complete  res- 
toration of  function  in  the  paralyzed  rectus  muscles. 

October  14,  1914.  She  has  continued  her  occupation  and  has 
never  had  any  return  of  headaches  or  diplopia.  The  vision  and 
ocular  excursions  are  normal. 

Case  IV. — A  sister  of  the  above  patient,  unmarried  and. forty- 
five  years  of  age,  has  likewise  been  a  sufferer  from  migraine  since 
early  childhood.  The  attack  begins  with  pain  in  the  temple,  which 
gradually  extends  over  the  whole  head.  There  is  usually  nausea 
and  vomiting,  and  the  severest  pain  is  localized  in  the  temporal 
region.  There  are  no  paresthesiae  and  no  visual  disturbances  in 
the  attacks,  which  usually  occur  at  the  time  of  the  menstrual 
period.  During  the  past  year,  like  her  sister,  she  had  been  sub- 
jected to  a  severe  nervous  strain,  nursing  her  mother  during  a  long 
illness,  which  terminated  fatally. 

The  Attack.  Early  in  October,  1911,  she  was  seized  with  one 
of  her  usual  headaches,  beginning  in  the  left  temple.  It  was  of 
unusual  severity  and  persistence,  and  was  accompanied  by  vomit- 
ing. After  the  paroxysm  had  lasted  several  days,  double  vision 
made  its  appearance,  and  an  oculist  was  called  in  consultation, 
who  found  an  isolated  paralysis  of  the  left  external  rectus  muscle; 
the  fundi  were  negative  and  the  other  muscular  movements  were 
not  affected.  She  wore  a  ground  glass  to  counteract  the  diplopia, 
which  did  not  disappear  until  the  following  April.  Recovery  was 
complete.  There  has  been  no  recurrence  of  the  paralysis  since. 
Periodical  unilateral  headaches  still  recur  at  intervals. 

Comment.  These  cases  are  of  unusual  interest  on  account  of  the 
extreme  rarity  of  this  ocular  complication,  and  because  of  its  occur- 
rence in  two  sisters,  in  both  consequent  upon  a  migraine  paroxysm. 
Such  a  familial  coincidence  is,  I  believe,  unique,  and  would  speak  for 
the  joint  inlieritance  of  a  liighly  speciali/ed  tyjie  of  this  disease  or  of 
some  vascular  anomaly.  It  is  significant  that  both  cases  had  passed 
the  middle  period  of  life  and  iiad  reached  the  age  when  organic  vas- 
cular changes  are  likely  to  appear.  I  nder  these  conditions  a  certain 
vasular  distribution  which  for  many  years  had  been  subjected  to 
periodical  spasms,  with  only  functional  disturbances,  might  at 
last,  because  of  diminished  caliber  or  elasticity  of  the  vessel  wall, 
give  rise  to  organic  changes  from  too  prolonged  obstruction  of  the 
blood  current.  It  is  interesting  to  note  that  in  addition  to  the 
age  factor,  both  sisters  had  been  subjected  to  unusual  worry  and 
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strain  consequent  upon  the  illness  and  death  of  a  parent.  The 
exact  localization  of  the  lesion  in  such  cases  is  difficult  to  determine. 
The  theory  of  a  neural  origin  finds  most  favor,  caused  either  by 
pressure  or  traction  from  swelling  of  the  surrounding  parts  or  by 
prolonged  spasm  of  the  vasa  nervorum  with  consecutive  ischemic 
degenerative  changes  in  the  nerve. 

Remarks  on  Ophthalmoplegic  Migraine.  Ophthalmoplegic 
migraine  has  occupied  a  definite  place  in  medical  literature  since 
the  original  contributions  of  Moebius'''  and  Charcot-"  to  this  sul)jcct. 
The  periodical  oculomotor  palsies,  as  they  were  first  termed  by 
]\Ioebius,  are  at  the  present  time  regarded  by  most  writers  as  allied 
to  if  not  identical  with  the  migraine  ophthaliiioplegique,  as  described 
by  Charcot. 

Two  clinical  types  of  this  affection  are  recognized  by  systematic 
writers:  a  recurrent  or  periodical  ocular  palsy  followed  by  com- 
plete recovery,  and  periodic  exacerbations  of  a  preexisting  paralysis 
of  some  of  the  branches  of  the  third  ner\e. 

This  latter  type  has  usually  been  associated  with  some  organic 
lesion  of  the  nerve  or  near  the  nerve  at  the  base  of  the  ])rain. 
In  the  few  autopsies  of  this  condition  which  are  on  record  a 
variety  of  pathological  conditions  have  been  found.  In  the 
Thomsen-Kichter-*^  case  a  fibrous  sarcoma  was  found  attached  to 
the  third  ner\-e,  while  in  that  of  Karplus,'^  a  neurofibroma  of  the 
dura  had  caused  pressure  on  the  nerve  from  below.  In  the  Weiss'* 
case  a  granuloma  nodule  was  demonstrated  on  the  nerve.  In  a  more 
recent  pathological  contribution  to  the  subject  by  Shinoya-^  there 
was  a  history  of  periodical  oculomotor  pals>'  beginning  at  the  age 
of  six;  between  the  attacks  remnants  of  the  palsy  persisted.  Post- 
mortem examination  showed  a  fibrous-like  swelling  on  the  right 
third  nerve,  situated  just  behind  the  posterior  cerebral  artery.  In 
the  discussion  of  this  case,  emphasis  is  placed  upon  the  fact  that 
the  third  nerve  passes  between  two  arteries  in  its  course  at  the 
base  of  the  brain,  the  posterior  cerebral  and  the  superior  cerebellar 
and  that  this  may  account  for  the  very  curious  predisposition  of 
this  nerve  to  such  lesions.  Harvey  Cushing^  has  also  called 
attention  to  the  possibility  of  vascular  pressure  and  constriction 
as  a  cause  of  the  neural  complications  of  migraine. 

The  oculomotor  paralysis  in  such  cases'  may  be  complete  as  in 
Case  II  of  my  series,  the  paralysis  involving  both  the  intrinsic  and 
extrinsic  muscular  mechanism,  or  it  may  be  limited  to  the  external 
muscles,  as  in  ( 'asc  I.  Cases  have  also  been  described  (()j)pcnheim'^) 
in  which  only  the  intrinsic  muscular  mechanism  was  affected  with 
paralysis  of  the  iris  and  ciliary  muscles. 

An  isolated  palsy  of  the  trochlearis  muscles  following  migraine 
may  also  occur  and  is  excessively  rare,  only  two  cases  are  re- 
corded in  the  entire  literature  of  this  subject  (Luzenberger*^  and 
Bornstein^. 
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Isolated  paralysis  of  the  sixth  nerve  associated  with  migraine 
is  second  only  in  rarity  to  trochlearis  palsy;  such  cases  have  been 
observed  by  de  Schweinitz,^  Veasey."  Omerod  and  Holmes-Spicer/' 
Brav/  Oppenheim/^  and  Bornstein.- 

In  the  case  recorded  by  de  Schweinitz  the  first  attack  occurred 
in  a  child  only  one  year  old,  suggesting  the  recurrent  oculomotor 
palsies  which  so  frequently  begin  in  childhood.  In  Bornstein's 
case  the  paralysis  appeared  as  late  as  the  sLxtieth  year.  In  the 
case  described  by  Brav,  both  the  migraine  and  the  subsequent 
sixth  nerve  paralysis  were  peculiar,  in  that  recurrences  were 
observed  only  after  parturition. 

Not  only  are  isolated  palsies  of  the  individual  ocular  nerves 
described  in  this  affection,  but  they  may  be  present  in  all  possible 
combinations,  even  to  the  extent  of  complete  opthalmoplegia 
(Brissaud^).  Paderstein^^  has  observed  a  combined  abducens  and 
trochlearis  palsy  in  a  migrainous  woman  of  twenty. 

In  Cases  II,  III,  and  IV  of  my  series,  the  ocular  palsy  first  made 
its  appearance  in  the  middle  period  of  life  and  should  therefore  be 
regarded  as  an  accidental  paralytic  complication,  such  as  will  be 
described  later  in  other  arterial  distributions,  and  not  as  a  true 
relapsing  or  recurrent  ocular  palsy  of  the  type  of  Moebius.  They 
are  cases  of  migraine  with  opthalmoplegia,  rather  than  ophthalmo- 
plegic migraine. 

III.  Migraine  and  Permanent  Heml\nopsia. 

Case  V.- — Summary.  A  man  aged  forty-four  years,  had  suffered 
frovi  migraine  since  childhood;  after  a  typical  attack  there  developed  a 
right  homonymous  hemianopsia,  which  jjersisted. 

History.  ]\Ir.  G.,  aged  forty-four  years;  contractor  by  occupa- 
tion. His  father  died  at  the  age  of  seventy-nine  years  of  a  paralytic 
stroke;  his  mother  is  still  living.  There  is  no  history  of  migraine 
in  the  family.  He  denies  any  venereal  infection,  and  is  the  father 
of  seven  healthy  children. 

When  two  years  of  age  he  received  an  injury  to  the  head,  fractur- 
ing the  frontal  bone.  There  is  still  a  slight  depression  in  the  frontal 
region,  the  result  of  this  injury.  Soon  after  this  he  developed 
epile])tic  seizures,  which  persisted  to  the  age  of  six,  after  wliicli 
time  he  had  no  subsequent  attacks.  At  the  age  of  tiiirty  he  recei\"ed 
an  injury  to  the  right  eye,  which  left  a  slight  haziness  of  the  cornea. 
From  childhood  he  has  been  subject  to  typical  attacks  of  migraine. 
These  were  severe  up  to  his  thirtieth  year,  after  which  they  dimin- 
ished somewhat  in  intensity.  With  tlie  attack  there  is  sonu^times. 
but  not  always,  a  visual  aura  (lights  an<l  colors).  The  attack 
is  usually  accomi)anied  l>y  nausea,  and  frequently  terminates  in 
vomiting.  He  states  that  on  a  few  occasi«)ns  during  tiie  height  of 
the  pain  i)aroxysm  he  seemed  to  loose  consciousness,  which  he 
attril)utes  to  the  agonizing  intensity  of  the  i)ain.  lie  has  noticed 
(luring  the  past  year  that  in  the  attack  or  iininctliatcly  preceding 
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it  the  right  hand  becomes  heavy  and  numb.  This  lasts  for  about 
fifteen  minutes.    There  was  no  aphasia. 

The  Atiack.  On  October  24,  1905,  he  was  seized  with  one  of 
his  usual  headaches.  It  was  very  severe,  and,  as  was  usual  under 
these  conditions,  he  went  to  bed.  On  awaking  the  following  morn- 
ing he  was  free  from  pain,  but  vision  was  \ery  hazy  and  indistinct. 
He  thought  it  must  be  still  dark.  Gradually  during  the  day  the 
vision  impro^"ed,  but  there  remained  a  persistent  defect  in  the 
right  visual  field.  He  had  no  paralysis;  no  paresthesia,  and  no 
speech  disturbance. 

Examinaiion  (February  8,  1906).  The  pupils  are  equal,  the 
left  somewhat  wider  than  the  right.  The  reactions  are  perfect  to 
both  light  and  accommodation.  No  nystagmus.  Opacities  are 
visible  in  the  left  cornea.  There  is  no  paralysis  of  any  of  the  cranial 
nerves,  and  the  movements  of  the  extremities  are  normal.  The 
general  sensibility  is  unimpared.  The  tendon  reflexes  of  the  arms 
and  legs  are  present  but  more  active  on  the  right  side.  There  is 
no  Babinski. 

The  fields  of  vision  show  a  partial  homonymous  hemiopic  defect 
on  the  right  side.  The  hemiopic  pupillary  reaction  is  not  demon- 
strable. The  optic  disks  are  normal.  In  the  blind  area  the  sen- 
sation is  not  one  of  darkness  but  simply  the  absence  of  visual 
perceptions. 

The  heart  is  free  from  murmurs  and  the  muscular  tone  is  of 
good  quality.  Xo  accentuation  of  the  second  aortic.  Pulse  is 
regular  and  soft.  The  urine  is  free  from  albumin  or  sugar.  (Note: 
A  written  communication  received  from  the  patient  in  1910,  four 
years  subsequent  to  this  examination,  states  that  the  half-blindness 
still  persists  and  that  he  is  occasionally  subject  to  attacks  of 
migraine,  although  much  less  frequent  and  severe.) 

Comment.  The  character  and  periodicity  of  the  headaches  in 
this  case  are  typical  of  migraine.  For  one  year  previous  to  the 
development  of  hemianopsia  he  had  noted  during  the  attack  a 
transient  sensation  of  numbness  and  heaviness  in  the  right  hand 
which  had  never  occurred  previous  to  this  time,  and  may  well  he 
construed  as  a  warning  symptom  of  the  subsequent  vascular 
lesion.  Immediately  following  a  typical  attack  he  awakened  to 
find  the  hemiopic  defect  in  the  right  field  of  vision  which  has  per- 
sisted. This  was  the  only  residual  symptom  of  the  attack,  and 
indicates  a  lesion  of  the  visual  mechanism  in  its  course  bchiiul  the 
optic  chiasm.  As  there  was  no  haziness  or  darkness  in  the  blind 
area,  as  usually  occurs  in  lesions  of  the  optic  tract  and  chiasm, 
it  may  be  assumed  that  the  lesion  was  posterior  to  the  primary 
optical  centres,  prol)ably  in  or  near  the  cortical  area  for  vision.  The 
absence  of  the  hemiopic  pupillary  phenomenon  is  also  in  favor  of 
a  central  and  not  a  peripheral  localization  of  the  injury.  The 
manner    of    development   is   strongly    suggestive    of    thrombosis, 
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although  a  hemorrhage  cannot  entirely  be  excluded.  Such  an 
attack  must  be  directly  attributed  to  the  explosive  disturbances 
of  vasomotor  function  which  occur  in  migraine.  It  is  probable, 
however,  that  beginning  vascular  degenerations  were  of  importance 
as  a  predisposing  factor. 

Case  VI. — Summary.  Severe  migraine  since  childhood;  at  the 
'■'f/^  ^/  forty-five,  during  an  attack,  developed  a  left  homonymous 
hemianopsia  lasting  ten  days,  followed  by  recovery;  eight  months 
later  a  second  attack,  ivhich  was  persistent;  mitral  disease. 

History.  Patient  is  a  woman,  aged  forty-five  years;  married; 
has  had  two  miscarriages;  no  children.  Her  mother  and  two  sis- 
ters have  migraine.  No  history  of  epilepsy.  Since  childhood 
she  has  been  subject  to  periodical  attacks  of  hemicrania.  The 
attack  usually  begins  with  vertigo.  Pain  is  localized  over  the 
left  brow  and  temple,  and  when  severe  may  last  two  or  three  days. 
Occasionally  the  pain  passes  into  the  eyes  and  the  bridge  of  the 
nose.  There  is  usually  nausea  (churning  sensations),  but  no  actual 
vomiting.  The  attack  occurs,  as  a  rule,  once  a  month,  usually  at 
the  menstrual  period.  Often  during  the  paroxysm  the  three  ulnar 
fingers  of  the  right  hand  become  numb,  but  there  is  no  weakness 
and  no  aphasia.  Toward  the  end  of  the  seizure  she  often  sees 
bright  lights  of  bizarre  and  striking  form  (scintillating  scotoma). 

The  Attack.  On  March  9,  1906,  during  a  severe  attack,  which 
had  begun  in  the  usual  manner,  there  occurred  a  blurring  of  the 
left  field  of  vision,  which  lasted  ten  days  and  then  gradually  faded 
away.  '  Periodical  headaches  continued  regularly  after  this  attack, 
and  were  accompanied  by  numbness  in  the  fingers  of  the  right 
hand  and  a  sensation  as  if  the  sight  were  going.  Between  the 
attacks  she  felt  well  and  the  vision  was  normal. 

Second  Attack.  On  October  27,  1907,  she  had  a  terrific  headache; 
the  pain  was  localized  in  the  occipital  region,  and  extended  over 
the  vertex  into  the  eyes  and  tht;  bridge  of  the  nose.  There  was 
dizziness  and  nausea.  In  the  attack  a  left-sided  blindness  appeared 
which  has  persisted  up  to  the  present  time. 

I'Lrami nation  (November  22,  1907).  Pupils  are  unequal,  the 
left  being  wider  than  the  right;  they  react  to  light  and  acconnno- 
dation.  Fundi  are  normal.  The  cranial  nerves  are  negative.  The 
general  motility  and  sensations  are  undisturbed.  No  Habiuski. 
There  is  a  well-marked  homonymous  defect  in  the  left  fields  of 
vision.  Heart:  A  musical,  systolic  murmur  at  the  apex  with 
hypertrophy  of  the  left  ventricle  (mitral  regurgitation). 

Note:  The  hemianopic  defect  was  still  present  in  .lanuarN', 
1909,  and  she  still  snfl'ers  occiisionidl.x'  with  lieadaches.  which  arc 
less  severe. 

Comment.  This  case  bears  a  close  rescniblant-e  to  the  preceding 
one.  Both  jiatients  were  in  the  fourth  d(>ccnninm  of  life,  and  had 
snil'crcd    from    migraine    since   childhood.      In    the   first   case  the 
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warning  symptoms  dnring  the  attack  consisted  of  parestliesiae 
and  heaviness  of  the  liand,  while  in  the  second  the  permanent 
hemianopsia  had  been  preceded  by  transient  attacks,  one  of  which 
had  lasted  ten  days.  As  mitral  disease  was  present  in  this  case, 
the  question  of  embolism  of  the  occipital  branch  of  the  posterior 
cerebral  artery  was  considered,  but  finally  discarded  in  favor  of 
thrombosis  because  of  the  preliminary  attacks  of  threatened 
occlusion,  and  also  because  of  the  etiological  relationship  between 
the  migraine  paroxysm  and  the  organic  defect,  both  of  which  favor- 
ing the  probability  of  thrombosis. 

Permanent  hemianopsia  following  migraine  is  fortunately  a 
rare  complication.  The  residual  defect  may  be  a  complete  homony- 
mous hemianopsia  or  a  partial  loss  only  may  result,  as  in  Case  V 
of  my  series.  This  danger  of  the  so-called  ophthalmic  migraine 
was  originally  emphasized  by  Charcot,  and  cases  illustrating  such 
permanent  visual  defects  have  been  described  l)y  Charcot,*^  Fere,^ 
and  von  Schroeder.^^ 

In  this  country  the  subject  has  been  presented  in  an  able  mono- 
graph by  Dr.  J.  J.  Thomas,-^  of  Boston,  who  has  personally 
observed  three  cases.  In  his  observations,  in  addition  to  the 
hemiopic  defect,  there  was  associated  a  moderate  degree  of  hemi- 
plegia. T.  A.  Williams^-  has  also  recorded  an  interesting  observa- 
tion, in  which  migraine  with  hemiopic  scotoma  as  an  aura  finally 
terminated  in  permanent  hemianopsia. 

IV.  Migraine  and  Hemiplegia. 

Case  VI. — The  patient  is  a  single  woman,  aged  thirty-two  years, 
who  had  been  subject  to  migraine  since  childhood.  Her  mother 
and  other  members  of  the  mother's  family  have  also  been  victims 
of  this  malady.  The  attacks  are  typical  in  nature,  the  pain  l)eing 
most  severe  in  the  occipital  region,  and  usually  terminate  with 
nausea  and  vomiting. 

The  Attack.  Early  in  August,  1912,  while  travelling,  she  was 
seized  with  a  severe  occipital  headache  of  usual  character,  which 
terminated  in  vomiting.  A  physician  was  called  and  she  was 
given  hypodermics  of  morphin  to  relieve  the  pain.  The  following 
day  the  headache  was  better,  and  in  the  course  of  a  week  she  had 
regained  her  usual  health.  Three  weeks  later  she  had  another 
severe  attack  of  pain  in  the  occipital  region,  which  likewise  came 
on  while  travelling.  She  got  up  in  the  night  in  order  to  vomit  and 
fainted.  On  arriving  in  New  York  she  was  taken  to  the  New  York 
Hospital  in  a  semiconscious  state. 

Examination  (September  7,  1912).  vShe  is  semiconscious  and 
can  be  aroused  with  difficulty,  but  immediately  relapses  into 
stupor.  There  is  slight  stiffness  of  the  neck  and  a  distinct  paresis 
of  the  left  arm  and  leg,  with  a  corresponding  weakness  of  the 
left  face.  The  tongue  deviates  toward  the  left.  The  abdominal 
reflexes  are  absent  on  the  left  side  and  the  Babinski  is  present 
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on  both  sides.  No  paralysis  of  the  cranial  nerves.  The  heart 
is  free  from  murmurs.  The  pulse  is  rapid  and  the  respirations  are 
increased  in  frequency  and  at  times  irregular.  Limibar  puncture 
shows  the  presence  of  fresh  blood.  This  was  repeated  on  four 
other  occasions,  and  always  with  the  same  result.  The  Wasser- 
mann  test  of  the  blood  and  cerebrospinal  fluid  was  negative.  Blood 
cultures  and  cultures  of  cerebrospinal  fluid  were  also  negative. 
The  urine  was  normal.  There  was  a  leukocytosis  of  16,000,  with 
86  per  cent,  polynuclears.  Examination  of  the  nasal  sinuses  was 
negative. 

At  the  end  of  twenty-four  hours  the  stuporous  condition  dimin- 
ished and  was  replaced  by  a  restless  delirium.  She  had  at  no 
time  any  convulsive  seizures.  As  the  mental  condition  improved  it 
was  noted  that  in  addition  to  the  left  hemiplegia  there  was  also 
hemianopsia  upon  the  left  side.  At  this  time  an  ophthalmic 
examination  showed  a  slight  degree  of  optic  neuritis,  a  little  more 
pronounced  in  the  right  than  in  the  left  eye. 

Her  mental  condition  gradually  cleared  and  the  hemiplegia  and 
hemianopsia  gradually  diminished  and  she  eventually  made  a 
complete  recovery. 

Comment.  The  diagnosis  in  this  case  was  at  the  time  and  still 
is  somewhat  doubtful.  The  complete  recovery  is  in  favor  of  a 
vascular  lesion.  There  is  no  question  as  to  the  existence  of  migraine 
in  this  patient,  and  of  a  strong  family  tendency  to  this  disease. 
There  seems  also  very  little  doubt  that  the  apoplectiform  seizure 
was  the  culmination  of  a  severe  migrainous  paroxysm,  and  while 
there  may  have  been  some  preexisting  vascular  or  other  organic 
defect  of  the  brain  structure,  the  determining  role  played  by  the 
migraine  explosion  seems  to  have  been  a  perfectly  definite  one. 

Cases  of  migraine  which  have  terminated  in  hemiplegia  have 
been  described  by  Fere,^"'  von  Schroeder,-^  Oppenheim,-''  and 
Tnfeld.29 

Oppenheim's  case  was  that  of  a  woman  who  had  suffered  from 
migraine  since  childhood.  Four  months  after  giving  birth  to  a  child 
she  had  an  attack  of  migraine  with  aphasia,  which  cleared  up 
in  twenty-four  hours.  She  subsequently  had  four  similar  attacks 
of  transient  aphasia,  all  occurring  after  paroxysms  of  migraine. 
In  the  last  attack  there  was  aphasia  and  a  right  hemiplegia  witli 
delirium  which  terminated  fatally.  The  autopsy  showed  an  area 
of  softening  in  the  left  cerebral  hemisj^here,  produced  by  throm- 
bosis of  the  left  internal  carotid  near  the  origin  of  the  Sylvian 
jirtery.  Microscopically,  the  vessel  wall  showed  a  distinct  endar- 
teritis, with  thickening  of  the  adventitia,  so  that  in  this  case  there 
was  evidently  a  preexisting  organic  defect  in  the  vessel  wall  which 
could  not  withstand  the  acute  vascular  disturbances  con.seciuent 
upon  an  attack  of  migraine;  and  while  migraine  was  by  no  means 
the  sole  cause  of  the  accident,  it  was  a  strongly  determining  factor. 
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Von  Schroeder  has  described  a  somewhat  similar  case  in  a  man, 
aged  thirty  years,  who  had  been  subject  to  attacks  of  ophthalmic 
migraine  since  his  twentieth  year.  Following  a  series  of  severe 
attacks,  all  typical  in  their  manifestations,  he  suddenly  lost  con- 
sciousness and  developed  a  left  hemiplegia.  On  recovering  con- 
sciousness he  was  found  to  have  in  addition  to  the  paralysis  a 
left  hemianopsia.  The  hemiplegia  improved  but  the  hemianopsia 
persisted  as  a  permanent  defect. 

Infeld  has  also  described  the  case  of  a  woman,  aged  twenty-nine 
years,  a  sufferer  from  migraine  since  her  twelfth  year.  Following 
a  migraine  paroxysm  she  developed  a  right  hemiplegia  which 
gradually  improved  but  left  in  its  wake  persistent  weakness,  pares- 
thesia, and  athetosis  of  the  right  hand. 

V.  Migraine  and  Lesions  of  the  Optic  Nerve. 

Summary:  A  woman,  aged  thirty-one  years,  subject  to  migrainous 
seizures  since  childhood;  after  a  severe  attach  she  developed  a  unilateral 
retrobulbar  neuritis  with  paracentral  scotoma;  recovery. 

History.  The  patient  is  a  woman,  aged  thirty-one  years;  single; 
for  many  years  under  my  care  for  migraine  and  various  neurasthenic 
symptoms.  She  has  been  almost  completely  deaf  since  her  fif- 
teenth year  (otosclerosis).  She  has  also  a  congenital  ocular  palsy, 
involving  the  left  external  and  both  internal  recti  muscles.  A 
brother  and  one  sister  have  also  congenital  defects  of  the  ocular 
muscles.  As  her  deafness  progressed  she  became  suspicious,  irri- 
table, and  peculiar,  and  at  the  age  of  twenty-five  developed  a 
delusional  state  with  ideas  of  persecution,  from  which  she  recovered 
in  the  course  of  a  few  months.  Since  her  thirteenth  year  she  has 
been  subject  to  typical  attacks  of  migraine,  with  scotoma  and 
vomiting.  After  the  twenty-first  year  these  attacks  have  recurred 
periodically,  but  are  much  milder  in  character.  They  begin  in 
one  temple  and  gradually  become  diffused  over  the  entire  head. 

The  Attack.  On  February  18,  1912,  she  had  a  severe  migrainous 
seizure,  beginning  in  the  right  temple  and  rapidly  extending  over 
the  entire  head.  Pain  was  especially  excruciating  in  the  region  of 
the  right  temple,  and  radiating  into  the  right  eye.  To  relieve  this 
pain  she  took  during  the  course  of  the  night  20  grains  of  pyramidon 
in  divided  doses.  In  the  night  she  vomited,  after  which  she  felt 
somewhat  better  and  fell  asleep.  The  following  morning  (February 
19)  on  awaking,  she  found  the  vision  in  the  right  eye  was  hazy  and 
blurred,  and  as  if  looking  through  a  veil.  The  vision  in  the  left 
eye  was  perfectly  normal.  The  movements  of  the  right  eye  were 
slightly  painful  and  the  eyeball  somewhat  tender  to  pressure. 

Dr.  J.  Wolf  made  an  ophthalmoscopic  examination  at  this  time 
and  found  a  slight  congestion  and  haziness  of  the  right  optic  nerve. 
The  right  field  of  vision  show^ed  a  relative  scotoma  in  the  centre 
and  to  the  temporal  side  of  the  fixation-point  (paracentral  scotoma). 
Vision:    O.  D.,  15/15. 
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February  22.  Can  scarcely  count  fingers  with  right  eye.  Eye- 
ball still  slightly  tender. 

]\Iarch  4.    Vision  is  showing  some  improvement. 

March  7.    Vision:    O.  D.,  15/20.    Still  paracentral  scotoma. 

April  19.  Central  vision  normal.  The  acuity  of  the  periphery 
is  still  somewhat  diminished  (veiled),  but  the  peripheral  limits  of 
vision  are  normal.  In  the  right  eye  there  is  a  very  faint  pallor  of 
the  optic  nerve.  Diagnosis  retrobulbar  neuritis.  The  rhinological 
examination,  including  illumination  of  the  sinuses,  was  also  found 
negative  (Dr.  J.  Wolf).  Roentgenogram  of  the  sinuses  showed  no 
pathological  changes. 

The  urine  is  normal;  heart  is  normal. 

Comment.  This  case  is  recorded  because  of  the  apparent  rela- 
tionship of  unilateral  retrobulbar  neuritis  to  a  migraine  paroxysm. 
Such  a  sequel  is  not  recognized  by  systematic  writers  on  this 
subiect. 

Oppenheim,^^  however,  states  that  he  "once  observed  a  patient 
with  migraine  who  developed  an  optic  neuritis  with  paracentral 
scotoma,  and  although  the  causal  relationship  may  be  doubtful, 
it  is  well  to  bear  in  mind  the  probability  of  such  a  compli- 
cation." 

Other  migraine  complications  referable  to  the  optic  nerve  are, 
however,  definitely  recognized.  For  example,  Voss^"  has  observed 
unilateral  optic  atrophy  after  the  attack  in  a  woman  who  had 
reached  her  forty-second  year.  She  had  been  subject  to  hemicrania 
since  childhood,  and  following  a  severe  attack  became  suddenly 
blind  in  one  eye.  This  was  caused  either  by  hemorrhage  into  the 
optic  sheath  or  thrombosis  of  the  central  artery  of  the  retina. 
Galezowski^^  has  also  observed  thrombosis  of  the  central  artery  of 
the  retina  from  a  similar  cause.  In  this  connection  it  is  of  interest 
to  note  that  hemorrhages  into  the  retina  and  detachments  of  the 
retinal  membrane  have  occurred  during  the  migraine  paroxysm. 

VI.  Concluding  Remarks. 

Without  reviewing  in  detail,  all  the  theories  which  have  been 
formulated  in  explanation  of  the  symptomatology  of  genuine 
migraine,  it  may  be  assumed  that  there  is  })eriodical  recurrence 
of  an  autointoxication,  the  chief  eft'ects  of  which  are  experienced 
by  the  sympathetic  and  vascular  systems.  As  a  result  of  this  there 
is  induced  a  condition  of  more  or  less  localized  vasomotor  spasm  or 
vasomotor  dilatation  of  the  cerebral  circulation  (angiospastic  and 
angioparalytic  types  of  migraine). 

Some  idea  of  the  degree  of  vasomotor  disturbance  to  which  the 
cerebral  vessels  arc  subjected  may  be  surmised  from  the  results 
of  opthalmoscopical  examination  of  the  retinal  circulation  during 
the  attack.  At  such  times  there  has  been  frecjuently  noted  a 
marked  })all()r  of  the  optic  nerve  and  retina,  from  contraction  of 
the  vessels,  which  gradually   disappears  with   the   subsidence  of 
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the  seizure.  The  fluctuations  in  the  size  of  the  temporal  artery 
during-  the  j)aroxysm  is  so  well  known  as  scarcely  to  require  mention. 

It  would  seem  reasonably  safe  to  assume  that  what  occurs  in 
the  distribution  of  the  ophthalmic  and  temporal  arteries  may  also 
occur  in  other  regions  of  the  cerebral  circulation,  and  this  vascular 
spasm  is  regarded  by  most  observers  as  the  cause  underlying  the 
transient  focal  symptoms  so  frequently  associated  with  this  disease, 
viz.,  scotomata,  paresthesia^,  paresis  of  the  extremities,  and  aphasia, 
all  of  which  disappear  with  the  subsidence  of  the  spasm. 

Another  important  and  interesting  question  is  the  etiological 
relationship  of  hemicrania  to  premature  cerebral  arteriosclerosis. 
Some  writers  maintain  that  the  fre(iuent  recurrence  of  vascular 
explosions  in  migraine  o\'er  a  period  of  many  years  are  in  them- 
selves sufficient  to  cause  cerebral  arteriosclerosis.  The  auto-intoxi- 
cation which  is  the  imderlying  basis  of  the  disease  is  also  recognized 
as  a  probable  contributing  factor. 

Of  great  importance  from  the  stand-point  of  the  permanent 
sequelse  such  as  are  described  in  this  paper  is  the  question  of  the 
influence  of  recurring  attacks  of  migraine  upon  an  already  exist- 
ing arterial  sclerosis.  It  is  very  evident  that  in  the  presence  of 
cerebral  arteriosclerosis,  however  slight,  that  crises  of  hemicrania 
are  much  more  likely  to  be  the  cause  of  ^'ascular  accidents,  such  as 
thrombosis  and  hemorrhage  than  would  be  the  case  in  perfectly 
normal  vessels.  It  is  this  combination  of  factors  which  would 
appear  to  be  the  important  one  in  many  of  the  cases  which  have 
just  been  described. 

Another  element  which  must  be  considered  is  the  possibility  of 
arterial  anomalies  in  the  blood  supply  of  the  brain  and  cranial 
nerves  which  might  render  a  certain  arterial  distribution  especially 
vulnerable  in  the  event  of  sudden  vascular  sj^asm. 

In  the  recognition  of  migraine  paralysis  the  essential  points  to 
be  considered  are:  (1)  the  establishment  of  a  definite  clinical  history 
of  genuine  or  idiopathic  migraine,  and  (2)  the  direct  relationship  of 
the  paralysis  or  other  complication  to  the  migraine  paroxysm.  As 
many  attacks  of  hemicrania  begin  during  the  day,  terminating  in  a 
heavy  sleep,  the  i)resence  of  paralysis  in  the  morning  on  awakening 
would  be  strong  presumptive  evidence  of  an  etiological  relationship 
to  migraine.  Special  emphasis  should  also  be  placed  upon  the 
presence  of  what  may  be  termed  "warning  symptoms,"  ?'.  e.,  the 
recurrence  of  transient  ptosis,  diplopia,  hemianopsia,  hemiparesis, 
aphasia,  and  Jacksonian  seizures,  when  such  s^'mptoms  appear  in 
middle  life  after  a  migraine  paroxysm.  Especially  significant 
are  such  symptoms  when  they  are  foreign  to  the  usual  attack. 
For  example,  a  migraine  accompanied  or  preceded  by  transient 
hemianopsia,  when  this  has  been  an  earl\'  and  more  or  less  constant 
l)henoniena  of  the  attack,  would  not  have  the  same  importance  as 
when  this  symptom  appears    suddenly    in  middle   life  out  of  a 
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clear  sky.  On  the  other  hand,  it  must  be  recognized  that  in  just 
such  cases  with  recurrent  scotomata  the  danger  of  permanent 
hemianopsia  is  by  no  means  a  shght  one. 

A  permanent  damage  to  nerve  structure  following  an  attack  of 
migraine  is  fortunately  a  rare  sequel.  In  this  group  of  accidents 
the  ocular  palsies  rank  first  in  importance,  because  of  their  ^elati^'e 
frequency  (migraine  ophthalmoplegique) .  Flatau^^  in  his  compre- 
hensive study  of  the  subject  has  collected  and  analyzed  97  such 
cases. 

Next  in  importance  among  the  cranial  nerve  complications  is  the 
involvement  of  the  optic  nerve,  e.  g.,  by  thrombotic  occlusion  of  the 
central  artery  of  the  retina,  and  possibly  retrobulbar  neuritis. 

An  importance  is  attached  by  some  writers  to  the  very  doubtful 
association  of  migraine  with  facial  paralysis  (the  so-called  hemicrania 
facioplegica) .  This  is  based  upon  the  contribution  of  Rossolimo,-- 
who  described  a  relapsing  facial  palsy  in  conjunction  with  migraine. 
This  case  stands  alone  in  literature  and,  therefore,  naturally  awakens 
the  suspicion  of  a  mere  coincidence,  namely,  the  accidental  association 
of  migraine  with  relapsing  facial  palsy.  It  is  well  known  that  attacks 
of  recurrent  facial  paralysis  are  by  no  means  rare,  and  Bernhardt  has 
placed  the  percentage  as  high  as  7.2  per  cent,  of  all  cases  of  Bell's 
palsy.  When  it  is  still  further  considered  that  pain  in  the  mastoid 
and  occipital  region  often  very  severe  and  persistent,  is  one  of  the 
common  symptoms  of  facial  paralysis  because  of  the  sensory  system 
of  the  facial  nerve  (Hunt'^)  it  is  evident  that  the  pain  of  migraine 
may  be  closely  simulated.  Certainly  at  the  present  time  there  is 
no  just  ground  for  recognizing  a  clinical  type  of  facioplegic  mi- 
graine in  the  sense  that  we  accept  the  migraine  nphfhahnopJcgiqur 
of  Moebius  and  Charcot. 

In  passing,  it  is  of  interest  to  recall  the  observation  of  Sil,--' 
who  noted  a  transient  paresis  of  the  hypoglossal  nerve  in  a  case  of 
ophthalmoplegic  migraine.  This  observation,  like  that  of  Rosso- 
limo,  is  unique  and  in  no  sense  constitutes  a  definite  clinical  typ(>. 

The  graver  paralytic  complications  are  naturally  those  atl'etting 
the  brain  itself,  and  these  are  the  result  of  occlusion  of  the  cereliral 
vessels  with  consequent  encephalomalacia.  Such  lesions  ha\c 
been  observed  in  the  distribution  of  the  Sylvian  artery  causing 
hemiplegia,  hemi-anesthesia,  and  ajihasia,  and  in  the  distributii)n 
of  the  posterior  cerebral  artery  when  homonymous  hemianopsia 
is  the  characteristic  sym|)tom.  While  thrombosis  is  the  usual 
lesion  in  such  cases,  it  is  not  iniprol)ablc  that  rujiture  of  the  vessel 
sometimes  occurs. 

I  am  not  iiware  of  any  permanent  se(|nela',  after  an  attack  of 
migraine,  which  could  be  traced  to  occlnsion  of  the  vessels  of  the 
pons,  niednlla  or  the  cerebellum.  This  is  rather  curious  and  diffi- 
cult of  explanation,  considering  the  rich  blood  sup]il>- in  this  ri>gion 
and  its  frequent  involvement  from  other  causes. 
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It  is  of  interest  to  recall  that  Oppenheim  has  described  a  cere- 
beUar  type  of  migraine  in  which,  with  the  general  symptoms  of 
this  disease,  there  were  transient  symptoms  of  cerebellar  origin; 
so  that  the  possibility  of  permanent  vascular  lesions  of  the  brain 
stem  and  cerebellum  having  this  origin,  must  be  kept  in  mind. 

There  are  two  other  groups  of  cases  which  should  be  considered 
from  the  stand-point  of  permanent  vascular  lesions,  namely,  the 
epilepsy  which  is  so  often  associated  with  migraine  and  the  vertigo 
Ijermanens.  Both  of  these  conditions  are  usually  regarded  as 
merely  functional  substitutions  or  alternations  of  the  neurosis  itself, 
in  other  words,  as  a  kind  of  migraine  equivalent.  And  while  I  am 
heartily  in  accord  with  this  hypothesis,  the  possibility  of  a  per- 
manent vascular  focus  resulting  from  an  attack  of  migraine  must 
be  considered  as  a  possible  etiological  factor  in  the  presence  of 
either  epilepsy  or  persistent  vertigo. 
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THE  ROENTGEN-RAY  IN  GASTRO-INTESTINAL 
AFFECTIONS.' 

By  Charles  D.  Aaron,  Sc.D.,  M.D., 

PROFESSOR    OF    GASTRO-ENTEROLOGY    IN    THE    DETROIT    COLLEGE    OF    MEDICINE 
AND    SURGERY,    DETROIT,    MICHIGAN. 

In  reviewing  the  literature  on  roentgenology,  one  recognizes 
that  for  a  number  of  year.s  most  of  the  advancements  in  this  specialty 
have  come  from  the  same  contributors.  The  men  who  are  main- 
taining high  standards  of  work  are  few,  and  as  a  consequence  the 
physician  is  often  obliged  to  accept  the  interpretations  of  inade- 
quately prepared  roentgenologists.  The  apparent  simplicity  of 
this  science  has  caused  a  number  of  men  to  follow  it  wlio  have  not 
the  necessary  i)reliminary  training  to  j)roperly  qualify  them  for 
their  work. 

The  subject  is  new,  and  its  literature,  particularly  in  English,  is 
so  scant  that  one  who  is  seeking  to  perfect  himself  in  this  sjiecialty 
is  able  to  find  but  few  reliable  sources  of  information.  The  isolated 
observations  and  occasional  monographs  are  not  always  readily 
accessible.  The  courses  offered  for  the  study  of  roentgenologx-  in 
both  graduate  and  undergraduate  schools  are  limited,  and  the 
amount  of  time  that  can  be  (Unvoted  to  the  subject  by  the  under- 
graduate is  restricted.  The  average  postgraduate  schools  do  not 
give  the  thorough  training  which  is  so  nuich  to  l)e  desired,  because 
the  time  allotted  is  too  short  and  the  munber  of  cases  completely 
studied  far  too  few. 

There  is  a.  lack  of  nnifoniiity  in  the  methods  of  roentgenological 
examination  followed  by  specialists  of  apparently  c(inal  standing. 

'  Read  before  the  annual  nioetinn  of  thi-  .Vmcrican  (Instro-cnti'roloniral  .\ssocia- 
tion  at  Baltimore,  Md.,  May  10,  1915. 
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To  illustrate:  there  is  no  standard  or  test  meal  for  roentgeno- 
graphical  examination  of  the  gastro-intestinal  tract.  The  American, 
German,  and  English  test  meals  differ.  Such  a  standard  meal  is  as 
necessary  for  roentgenographical  examination  as  the  Ewald  test 
breakfast  for  chemical  analyses.  A  standard  test  meal  would 
obviate  the  necessity  of  always  specifying  which  opaque  salt  was 
used. 

Physicians  without  sufficient  experience  in  roentgenology  often 
draw  erroneous  conclusions,  and  their  patients  are  frequently 
subjected  to  improper  treatment  because  diagnoses  are  made  from 
incomplete  roentgenographical  findings,  based  on  too  few  plates 
or  a  hasty  fluoroscopical  examination.  Such  inaccurate  examina- 
tions are  allowed  to  displace  the  ordinary  routine  diagnostic 
methods,  and,  as  a  frequent  result,  the  patient  is  treated  medically 
or  surgically  for  a  condition  that  does  not  exist. 

An  accurate  knowledge  of  the  pathology  that  is  subject  to  roent- 
genological examination  is  necessary  for  decisive  interpretations. 
Time  and  again  it  has  been  emphasized  that  the  skilled  roentgen- 
ologist must  be  a  good  clinician,  one  who  is  able  to  correlate  the 
clinical  history  and  the  present  physical  condition  of  the  patient 
with  the  laboratory  findings.  That  a  roentgenologist  should  have  a 
thorough  training  in  i)athology  has  not  been  heretofore  emphasized. 
If  one  is  unable,  through  insufficient  knowledge  of  pathology,  to 
form  an  adequate  mental  picture  of  the  physical  changes  resulting 
from  disease,  he  cannot  understand  the  records  shown  on  the 
Roentgen  plate.  The  Roentgen-ray  may  be  likened  to  a  most 
powerful  microscope,  revealing  living  structures  in  health  and 
disease.  Just  as  it  is  necessary  to  have  an  accurate  knowledge  of 
histology  and  pathology  in  order  to  interpret  a  cut  section  of  tissue, 
so  it  is  imperative  that  our  roentgenologists  should  be  grounded 
in  anatomy,  physiology,  and  pathology  if  they  are  to  make  their 
conclusions  valuable  and  decisive  to  the  consulting  physician. 
Few  clinicians  have  sufficient  knowledge  of  Roentgen  pathology 
to  justify  them  in  attempting  the  full  interpretation  of  a  series  of 
plates. 

The  Roentgen-ray  diagnosis  of  pronounced  gastric  pathology  is 
comparatively  easy.  Definite  lesions,  which  are  conspicuous  at 
autopsy  or  operation,  are  readily  recognized.  The  recognition  of 
an  hour-glass  stomach,  a  perforating  ulcer  of  the  stomach,  or  an 
obstruction  of  the  pylorus  is  not  very  difficult.  The  statement  has 
been  made  that  fully  95  per  cent,  of  patients  with  so-called  stomach 
symptoms  are  not  really  suffering  from  gastric  disease  but  from  some 
other  abdominal  disease,  as  chronic  appendicitis  or  cholecystitis. 
The  roentgenologist  should  therefore  have  the  special  training  that 
is  necessary  to  enable  him  to  discover  by  the  Roentgen-ray  the 
remote  lesion  that  is  the  cause  of  the  patient's  symptoms.  These 
cases  of  reflex  irritation  in  which  the  pathological  condition  may  be 
in  the  gall-bladder,  in  the  appendix,  or  in  the  colon,  offer  the  roent- 
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genologist  his  most  difficult  problem  and  an  opportunity  to  show 
his  experience  and  the  refinement  of  his  technique. 

In  order  that  the  limitations  and  possibilities  of  Roentgen  diag- 
nosis may  be  established,  it  is  necessary  to  secure  a  standardization 
of  methods  and  technique. 

Many  cases  have  been  observed  which  illustrate  the  need  of  a 
universal  technique.  I  will  quote  one  typical  case,  in  which  the 
roentgenologists  concerned,  leaders  in  this  specialty  in  different 
cities,  because  of  variation  in  technique,  reached  different  conclu- 
sions. The  point  involved  was  the  position  of  the  stomach.  One 
roentgenologist  reported  that  with  the  patient  in  the  prone  position 
the  stomach  was  drawn  upward  and  to  the  right  of  the  median 
line,  indicating  the  so-called  "gall-bladder  position."  The  second 
roentgenologist  independently  reported  as  follows: 

"It  is  to  be  understood  that  I  had  no  knowledge  of  the  first 
examinations  until  my  conclusions  were  complete.  If  the  patient 
is  examined  in  the  upright  position,  I  c^uestion  whether  such  roent- 
genograms as  Dr.  X.  shows  could  be  obtained,  as  in  my  whole 
series  with  the  patient  in  the  upright  position,  not  only  by  plate 
but  by  fluoroscopy,  the  stomach  swings  well  to  the  left  of  the 
median  line  and  by  manipulation  is  apparently  in  no  way  fixed. 
I  have  found  by  experience,  whether  it  be  true  or  not,  that  a  patient 
studied  by  the  fluoroscope  in  the  prone  position,  such  as  Dr.  X. 
refers  to  in  his  report,  leads  to  just  such  conclusions  as  he  has 
reached.  This  is  due  in  a  great  measure  to  pressure  which  is  to  be 
expected  in  well-nourished  individuals." 

The  question  involved,  a  matter  of  position  is  a  simple  one, 
but  because  of  the  slight  difference  in  technique  the  positive  diagno- 
sis of  one  examiner  was  discredited  by  the  second  on  the  basis  that 
the  observations  upon  which  the  first  diagnosis  was  made  were  due 
to  the  position  of  the  patient  at  the  time  of  the  examination.  It  is 
evident  that  a  definite  and  uniform  plan  of  procedure  in  Roentgen- 
ray  work  must  be  adopted  if  the  conclusions  of  the  roentgenologists 
are  to  be  respected. 

We  must  always  remember  that  the  stomach  is  a  flexible,  nuiscular 
organ,  capable  of  widely  different  a})pearance  when  vie\\cd  with 
slightly  varying  technique  under  slightly  dift'ering  conditions. 

Roentgenologists  are  constantly  being  asked  what  machines  to 
buy.  A  prominent  roentgenologist  states  tliat  he  is  almost  (hiily 
ill  receipt  of  letters  inquiring  about  the  kind  of  a  machine  to  ])ur- 
chase.  More  emphasis  is  often  placed  upon  the  choice  of  a  machine 
than  upon  the  acquirement  of  the  knowkxlge  necessary  to  enable 
one  to  interpret  the  (h'agnostic  data  produced  by  the  machine. 

As  an  example  of  incorrect  diagnoses  prochiced  by  embryonic 
roentgenologists,  we  woukl  cite  tlie  following:  A  ])h\sician  was 
induced  by  a  persuasive  agent  to  purchase  a  powerful  Roentgen- 
ray  machine.  He  took  six  14  x  17  plates  of  six  different  cases, 
i.  e.,  one  of  each  case,  and  advised  surgical  operation  in  every  case. 
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This  man,  on  account  of  his  inexperience,  did  not  know  the  normal 
roentgenograph  ic  appearance  of  the  human  gastro-intestinal 
tract.  The  six  patients  underwent  operation,  and  in  none  of  them 
was  any  pathological  condition  found  in  the  abdomen.  One  of  the 
cases  showed  a  normal  stomach  with  two  peristaltic  waves  present. 
The  portion  of  the  stomach  included  between  these  waves  was 
diagnosed  as  a  neoplasm,  and  operation  was  advised  on  the  strength 
of  this  diagnosis.  It  seems  incredible  that  a  physician  without 
adequate  training  and  experience  in  roentgenology  should  assume 
the  responsibility  of  advising  such  serious  surgical  procedure. 

A  prominent  surgeon  in  a  large  hospital  bought  a  roentgenographic 
apparatus  and  undertook  roentgenography.  His  first  case  was  a 
typical  hour-glass  stomach,  which  showed  very  well  on  the  single 
plate  taken.  The  easy  diagnosis  of  this  comparatively  simple 
condition  greatly  encouraged  him  to  continue.  Then  followed  a 
series  of  cases,  each  diagnosed  from  a  single  plate.  The  i)ercentage 
of  errors  which  necessarily  followed  was  very  high. 

A  few  cases  will  be  cited  to  illustrate  and  emphasize  points 
previously  mentioned.  The  first  is  that  of  a  man,  aged  thirty- 
eight  years,  whose  chief  complaint  was  loss  of  weight.  The  roent- 
genologist found  a  slight  filling  defect  in  the  transverse  colon  to  the 
right  of  the  median  line.  Only  one  examination  was  made.  Opera- 
tion for  carcinoma  was  advised.  At  operation  the  colon  was  found 
to  be  normal.  This  roentgenologist  did  not  make  a  sufficient 
number  of  plates,  and  did  not  know  that  the  filling  defect  he  observed 
is  a  normal  finding.  Since  spastic  manifestations  may  be  due 
to  various  causes,  we  feel  that  no  surgical  inter\ention  should  be 
ad\dsed  on  a  single  examination. 

A  patient,  aged  thirty-five  years,  whose  complaint  was  indigestion, 
was  carefully  examined  by  an  internist,  who  thought  he  detected 
free  fluid  in  the  abdominal  cavity.  An  aspiration  was  done  and  a 
few  cubic  centimeters  of  bloody  serum  secured.  The  patient 
consulted  a  surgeon,  who.  after  an  examination,  decided  that  the 
case  was  one  of  gastric  carcinoma,  and  desired  the  opinion  of  the 
roentgenologist.  The  surgeon  had  been  accustomed,  just  before 
sending  such  cases  to  his  roentgenologist,  to  invariably  give  them  a 
gastric  lavage.  The  fluoroscopic  and  roentgenographic  examina- 
tions showed  a  pyloric  filling  defect  in  all  the  plates.  A  diagnosis 
of  carcinoma  was  made,  and  agreed  to  by  the  internist  and  surgeon 
concerned.  One  month  later  the  roentgenologist  saw  the  man, 
who  had  gained  in  weight  and  was  feeling  very  well.  He  realized 
at  once  that  he  had  erred  in  his  diagnosis  and  closely  questioned 
the  patient.  He  discovered  that  one-half  hour  previous  to  his 
roentgenographic  examination  the  patient  had  eaten  a  hearty  meal 
and  that  he  had  not  received  the  usual  gastric  lavage.  These 
facts  easily  explained  the  appearance  of  the  filling  defect  and  the 
consequent  error  in  diagnosis.     The  man  is  alive  and  well  today. 

We  have  record  of  at  least  ten  cases  of  deformity  of  the  duodenal 
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cap  in  which  a  diagnosis  of  ulcer  was  made  by  roentgenography, 
surgery  advised,  and  at  operation  a  chronic  appendicitis  found. 
Such  cases  of  apparent  deformity  belonging  to  the  group  of  "spastic 
contractions"  are  prevalent  and  require  diagnostic  skill  to  distinguish 
them  from  actual  lesions  of  the  pylorus  and  duodenum. 

A  series  of  eight  cases  in  which  a  diagnosis  of  gastric  or  duodenal 
ulcer  was  made,  based  upon  a  careful  Roentgen-ray  examination,  is 
most  interesting  and  instructive.  At  operation  no  pathology  of  the 
stomach  or  duodenum  was  found.  The  appendix  was  removed  in  all 
these  cases  and  the  gall-bladder  inspected.  The  patients  obtained 
no  relief  from  their  symptoms,  and  at  subsequent  operations,  per- 
formed within  one  year,  definite  gastric  or  duodenal  ulcers  were 
found.  The  surgeon  simply  explored  the  peritoneal  surface  at 
the  first  operation  and  therefore  failed  to  find  the  lesions  demon- 
strated by  the  Roentgen-ray.  These  cases  illustrate  that  the 
surgeon  and  clinician  should  be  slow  to  discredit  the  diagnosis  of 
the  well-trained  roentgenologist. 

The  welfare  of  the  patient  is  best  served  by  the  friendly  team 
work  of  the  internist,  surgeon,  and  roentgenologist.  This  necessi- 
tates a  careful  review  and  correlation  of  the  findings  of  each  of  these 
specialties.  An  antagonistic  and  hypercritical  attitude  of  the 
respective  physicians  concerned  often  retards  the  diagnosis. 

I  am  of  the  opinion  that  the  adoi)tion  of  certain  recommendations 
will  increase  the  value  of  the  Roentgen-ray  as  a  diagnostic  aid  in 
gastroenterology.  I  do  not  offer  these  suggestions  in  a  spirit  of 
criticism,  but  am  prompted  by  a  desire  to  secure  better  cooperation 
between  clinicians  and  roentgenologists.  These  recommendations 
are: 

1.  That  the  roentgenologist  should  be  a  trained  and  experienced 
anatomist  and  pathologist. 

2.  That  there  should  be  standardization  of  methods  and  tecli- 
nique. 

3.  That  the  physician  acquire  the  ability  to  i)r<)])cr]y  estimate  tlie 
diagnostic  value  of  a  Roentgen-ray  report. 

4.  That  the  patient  should  not  be  subjected  to  operation  without 
a  confirmation  of  the  original  findings  by  a  second  Roentgen  exam- 
ination made  after  an  interval  of  two  or  three  days. 

5.  "^I'hat  the  clinician  nuist  not  attach  too  nuich  significance  to 
the  Roentgen-ray  iindings  unless  they  are  absolutely  decisive. 

(').  That  the  lesion  discovered  by  the  Roentgen-ray  nuist  be  a 
constant  finding,  regardless  of  position  or  slight  \ariations  in 
techni(inc. 

7.  That  great  care  nuist  be  cxcrcistvl  to  ditViTcntiatt-  |)hysi(»logical 
and  s])astic  conditions  from  those  that  ar(>  csscn(iall\   pathological. 

8.  That  the  Roentgen-ray  report  should  \)v  considered  on  tlu^ 
same  basis  as  any  laboratory-  report. 

9.  That  the  i)hysician  nui.st  carefully  correlate  the  Roentgen-ra\ 
findings  with  the  anamnesis  and  the  clinical  and  laboratory  findings. 
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THE  LATE    RESULTS  OF  CARDIORRHAPHY:    REPORT  OF  CASE 
THREE  YEARS  AFTER  OPERATION. 

By  E.  H.  Pool.  M.D.,  and  M.  A.  Ramirez,  M.D., 

NEW    YORK. 

Although  the  immediate  results  of  cardiorrhaphy  have  been 
l)riHiant,  as  is  attested  by  the  fact  that  approximately  50  per  cent, 
of  patients  have  recovered  after  operation,  according  to  the  statistics 
of  Fj.  Hesse,  Miiller,  Wagner,  and  others,  a  feeling  of  uncertainty 
must  exist  as  to  the  ultimate  condition  of  these  patients.  The 
question  naturally  arises  as  to  whether  an  individual  whose  heart 
has  been  wounded,  subsequently  exposed  by  operation,  handled 
and  sutured,  can  return  to  the  same  condition  of  health  as  before. 
It  is  important  for  the  future  of  cardiac  surgery  that  the  effects 
of  such  traumatism  upon  the  action  of  the  heart  and  upon  the  health 
and  working  capacity  of  the  patient  should  be  determined.  With 
this  in  view  we  report  the  late  results  of  a  case  of  cardiorrhaphy 
operated  upon  by  one  of  us  three  years  ago,  and  likewise  present 
the  late  results  of  similar  cases  in  so  far  as  these  could  be  ascertained. 

Case  Report.  On  July  IS,  1911,  a  young  man,  aged  twenty- 
four  years,  was  brought  to  the  New  York  Hospital  about  thirty 
minutes  after  he  hatl  stabbed  himself  with  a  knife.  The  })atient 
was  in  a  condition  of  profomid  shock.  There  was  a  wound  a})out 
one-half  inch  in  length  in  tbe  fourth  intercostal  space  close  to  the 
upper  border  of  the  fifth  rib  and  just  mesial  to  the  nipple.  From 
the  symptoms  and  physical  signs  it  seemed  reasonably  certain  that 
there  was  a  womid  of  the  heart.  Accordingly  oj)eration  was  under- 
taken without  delay.  The  following  descrijition  of  the  operation 
and  post-operative  course  is  taken  from  the  Annals  of  Surgery, 
1912,  Iv,  485: 

"The  wound  was  extended  along  the  upper  border  of  the  fifth 
rib  toward  the  stermmi,  crossing  and  dividing  the  cartilage  near 
its  insertion.  The  stab  wound  entered  the  jjleura,  and  in  exposing 
the  pericardium  the  pleura  was  iniured  further.  The  pericardium 
was  incised  in  the  direction  of  the  wound,  allowing  the  escape  of 
considerable  blood,  and  the  index  finger  was  inserted  into  the  peri- 
cardial sac.  It  failed  to  locate  the  wound  in  the  heart,  but  palpa- 
tion of  the  iimer  surface  of  the  pericardium  re\ealed  an  opening 
in  it,  corresponding  in  position  to  the  original  surface  wound.  The 
exposure  of  the  heart  was  rapidly  improved  by  making  a  'trap  door.' 
For  this  the  incision  was  carried  upward  along  the  sternum  and 
thence  outward  along  the  lower  margin  of  the  third  costal  cartilage. 
The  cartilages  of  the  third  and  fourth  ribs  were  divided  close  to 
the  sternum,  the  third  being  readily  exposed  by  retracting  the  soft 
parts  upward.    The  two  cartilages  were  then  carefully  lifted,  sep- 
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arated  from  the  pleura,  and  fractured  at  the  costochondral  junction, 
forming  a  flap  with  skin  and  muscles  attached;  resection  of  the  fifth 
cartilage  was  contemplated  but  was  delayed  and  did  not  prove 
necessary.  The  internal  mammary  was  clamped  and  ligated  abo\'e 
and  below  when  exposed.  The  opening  in  the  pericardium  was 
enlarged  by  an  incision  upward  near  the  sternum,  making  a  trian- 
gular flap.    Hemorrhage  was  very  free. 

Palpation  revealed  the  rent  in  the  heart,  which  admitted  the 
tip  of  the  index  finger.  As  the  finger  was  withdrawn  from  the 
hole  a  well-vaselined  silk  suture  was  passed  from  above  downward 
on  a  fine  curved  intestinal  needle;  this  was  tied  and  left  long.  By 
gentle  traction  on  this  suture  the  heart  was  readily  lifted  and  rotated, 
so  that  the  wound  was  rendered  visible  and  readily  accessible. 
The  wound  involved  the  left  margin  of  the  heart  somewhat  pos- 
teriorly; it  was  about  one-half  inch  in  length,  transverse  on  the 
long  axis  of  the  heart,  and  approximately  one  and  one-half  inches 
above  the  apex.  Though  the  wound  was  partially  closed  by  the 
first  suture,  blood  gushed  out  whenever  the  finger  was  momentarily 
lifted  to  pass  a  stitch.  Five  stitches  were  inserted  and  tied  before 
the  bleeding  was  completely  controlled.  All  visible  blood  was  then 
removed  and  the  pericardium  closed  with  interrupted  catgut 
stitches.  There  was  considerable  tension  between  the  edges  of  the 
pericardial  wound,  which  caused  some  gaping  between  the  stitches 
in  the  lower  mesial  part.  The  flap  was  replaced  and  cliromic 
stitches  used  to  repair  muscles  and  fascia.  The  skin  was  closed 
with  silk.  In  the  outer  angles  of  the  wound  rubber  tissue  drains 
were  inserted  through  the  skin.  At  the  lower  mesial  angle  of  the 
wound  a  rubber  tissue  drain  was  inserted  down  to  but  not  into 
the  pericardium.  After  the  wound  in  the  heart  had  been  closed 
an  infusion  of  16  ounces  of  salt  solution  was  given.  The  operation 
took  about  thirty  minutes. 

Post-oyerative  Course.  For  twenty-four  hours  after  the  oi)eration 
the  patient  was  restless,  irritable,  and  thirsty.  He  was  given  mor- 
phin  freely  and  saline  continuously  by  rectum  (jNlurphy  drip). 
During  this  time  the  highest  pulse  rate  was  12S;  resi)irations  were 
24  to  28;  temperature,  102°.  When  the  dressing  was  changed 
at  the  end  of  sixteen  hours  and  the  drains  removed,  a  very  large 
fHiantity  of  clear  serum  exuded  from  the  drainage  openings.  A 
rubber  tissue  drain  was  therefore  reinserted  at  the  lower  inner 
angle.  A  similar  discharge  occurred  again  at  the  next  dressing 
thirty  hours  after  the  operation.  At  that  time  the  pulse  had  risen 
to  132;  the  temperature  remained  102°.  White  blood  cells  were 
19, 000,  ])olymori)homiclears,  S3  per  cent.  The  serous  discharge 
<'(>ntinued  to  be  free  until  forty-eight  hours  after  the  o|)eration. 
when  the  singK>  r^'inaining  drain  was  removed  from  the  lower  and 
iiuier  angle  of  the  wound.  At  this  time  the  i)ulse  was  112,  tempera- 
ture 101°,  respirations  24.    The  patient  was  refractory  and  refused 
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to  eat,  because,  he  said,  he  wanted  to  die;  he  was  also  very  irritable 
and  restless.  Twice  he  sat  up  in  bed.  M()ri)liin  was  .y;iven  and  he 
became  quiet.     Rectal  alimentation  was  begun. 

July  22  (fourth  day).  Condition  good,  pulse  104  to  124,  tem- 
perature 102°.  White  blood  cells  17,500,  polymorphonuclears  84 
per  cent.     Patient  still  refused  nourishment.     Wound  dry  and  clean. 

July  23.     Condition  about  the  same. 

July  24  (sixth  day).  Large  amount  of  serum  exuded  from 
the  wound,  after  which  the  pulse  became  very  rapid. 

Jul}'  25  (seventh  day).  Constant  free  discharge  of  clear  serous 
fluid  requiring  frequent  dressings.  The  patient  still  refused  nourish- 
ment, was  extremely  weak,  and  appeared  to  be  in  serious  condition." 

The  systolic  blood-pressure,  taken  twice  a  day  from  the  third 
to  the  eighth  day,  was  always  between  90  and  110. 

July  26  (eighth  day).  The  patient  was  persuaded  to  eat  by 
threats  of  passing  a  stomach  tube;  nutrient  enemata  were  discon- 
tinued. Wound  dry  and  clean,  temperature  normal,  pulse  90, 
white  blood  cells  10,000,  polymorphonuclears  74  per  cent.  From 
this  time  the  convalescence  was  uneventful.  He  was  allowed  up 
on  the  eighteenth  day  and  discharged  from  the  hospital  on  the 
twenty-fifth  day." 

The  man  was  imprisoned  for  two  and  a  half  years  after  leaving 
the  hospital  and  followed  the  routine  prison  life  without  incon- 
venience; for  the  last  six  months  he  has  led  an  active  life. 

On  August  16,  1914,  he  reported  for  examination.  He  stated  that 
on  exertion  he  often  experiences  a  dull  pain  in  the  region  of  the 
heart  which  lasts  for  a  few  minutes.  Since  the  operation,  he  has  had 
slight  shortness  of  breath  on  walking  fast  or  climbing  stairs  rapidly. 
Otherwise,  his  health  and  strength  have  been  normal. 

Physical  Examination.  The  patient  is  well  developed;  of  medium 
height;  weighs  131  pounds  (at  time  of  injury,  129  pounds). 

Chest:  Size  and  shape  normal.  A  large  scar  is  present  over  the 
precordial  area.  The  scar  consists  of  three  limbs.  The  upper 
transverse  limb,  measuring  4  cm.,  corresponds  to  the  third  inter- 
costal space;  the  lower,  7  cm.  long,  corresponds  to  the  fifth  inter- 
space. The  vertical  limb  is  close  to  the  left  border  of  the  sternum. 
Respiratory  movements  are  normal. 

There  is  a  systolic  impulse  diffused  over  an  area  about  4  cm.  in 
diameter  and  with  its  maximum  intensity  about  the  centre  of  this 
area  at  a  point  8  cm.  to  the  left  of  the  midline  in  the  fifth  interspace. 
A  slight  diastolic  retraction  can  also  be  seen  over  this  area. 

Tactile  fremitus  is  normal  over  entire  chest.  The  cardiac  impulse 
is  felt  with  maximum  intensity  in  the  fifth  interspace  8  cm.  to 
the  left  of  the  middle  line  with  patient  in  upright  position;  with 
patient  lying  on  the  right  side  it  is  felt  6.5  cm.  from  the  midline, 
and  with  patient  Iving  on  the  left  side  11  cm.  from  the  midline. 
No  thrill  felt. 
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Pulmonary  resonance  is  normal  over  the  entire  chest.  The  right 
border  of  the  heart  percusses  1  cm.  to  the  right  of  the  right  border 
of  the  sternum;  the  left  border  percusses  11  cm.  to  the  left  of  the 
midline. 

Respiratory  sounds  are  normal  over  entire  chest.  Xo  adventi- 
tious sounds  are  present.  The  first  heart  sound  is  heard  with 
maximum  intensity  in  the  fifth  interspace  8  cm.  to  the  left  of  the 
midline.  A  soft  blowing  systolic  murmur  is  heard  with  maximum 
intensity  in  the  fifth  interspace  8  cm.  to  the  left  of  the  midline  and 


i     : 


Fic.  1 


is  transmitted  for  alxnit  [  cm.  to  the  left  jind  '2  cm.  to  the  right  of 
the  point  of  miiximum  intensity.  Xo  other  murnmrs  heard.  Xo 
friction  rubs  |)rcscMt.  Muscular  ([uality  of  heart  sounds  is  good. 
The  pulmonic  second  sound  is  slightly  accentuated. 

Pulse:  The  inil.se  was  70,  regular  in  force,  volume,  and  rate. 
The  blood-] )ressure  while  at  rest  is:  left  arm,  110  systolic,  HO 
diastolic;  right  arm,  112  systolic,  60  diastolic. 

After  active  exercise  with  chest  weights  for  fi\e  minutes  the 
pulse  rate  is  increased  to  Tn  brats  \)vr  minute,  the  blood-pressure 
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remaining  the  same;  left  arm  112  systolic,  60  diastolic;  right  arm, 
112  systolic,  60  diastolic.  After  resting  for  five  minutes  the  pulse 
rate  is  70  per  minute  and  the  blood-pressure;  110  systolic,  60 
diastolic  in  both  arms. 

The  heart  work  (Sahli  sphygmobolometer)  is:  11.2  gm.  cm.  of 
Hg.  left  arm;  12.4  gm,  cm.  of  Hg.  right  arm. 

No  abnormal  venous  or  arterial  pulsations  visible;  no  visible 
capillary  pulsations;  no  cyanosis,  edema,  nor  pallor.  The  physical 
examination  presents  nothing  further  that  is  worthy  of  note. 


All  clectrocjinhognim  ( l-'ig.  2)  (Dr.  Horatio  WiUiams)  shows 
a  normal  curve  with  the  exception  of  a  shgiit  retardation  in  the 
condnetion  time,  which  pr(>h;ibl\  is  not  dependtMit  npon  tlu>  injnry 
to  the  heart. 

Sinnihaneons  tracings  taken  at  the  apex,  carotid,  and  jngnhir 
show  normal  curves.     (MacKenzic  polygrapli). 

Hoentgen-ray  examination  (Fig.  13). 

Dr.  A.  II.  Husby:  The  heart  appears  to  !>(>  normal  in  size,  shape, 
and  situation;  it  extends  one  inch  to  tht:  right  of  the  rigiit  margin 
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of  the  sternum  and  three  inches  to  the  loft  of  the  k^ft  niarjiin  of 
the  sternum,  the  widest  horizontal  measurement  of  the  heart  being 
five  and  three-quarter  inches.  There  is  no  niche  or  indentation 
breaking  the  outhne,  and  there  is  no  suggestion  of  adhesion  or  dis- 
tortion. Tlie  outhne  of  the  heart  in  the  supine  position  is  very 
clear.  Enkirged  lymph  nodes  are  seen  at  the  hilus  of  the  lung  and 
also  a})out  some  of  the  larger  bronchial  ramifications. 

The  Late  Resiilis  in  Published  Cases  of  Successful  Cardiorrhaphy. 
An  attempt  has  been  made  to  ascertain  and  record  the  late  results 
in  the  reported  cases  of  recovery  after  heart  suture.  The  facts 
about 'some  of  these  cases  were  obtained  through  personal  communi- 
cations as  a  result  of  letters  w^hich  were  sent  in  January,  1913,  to 
those  surgeons  who  had  reported  successful  cardiorrhaphies  prior 
to  1912.  The  replies  were  relatively  few  and  consequently  the  col- 
lection of  ultimate  results  is  not  as  complete  or  enlightening  as  could 
be  desired. 

Parlavecchio:  Operation  1898.  Male,  aged  twenty  years.  Stab 
wound  in  fifth  left  space.  Eight  hours  between  receipt  of  w'ound 
and  operation.  Resection  of  fifth  rib.  Wound  in  left  ventricle 
near  apex  3.5  cm.  in  length.  Four  silk  sutures.  No  drainage  of 
pleura  or  pericardium;  no  complications.    Recovery. 

The  patient  was  seen  in  1913,  fifteen  years  after  operation.  His 
general  condition  was  excellent.  He  is  in  the  flower  business  and 
can  work  well.  liocal  examination  shows  nothing  abnormal  except 
a  systolic  retraction  at  the  cicatrix.     (Personal  communication.) 

Launay:  Operation,  1901.  Pistol-shot  wound  at  left  nipple. 
Male,  aged  twenty-six  years.  Extreme  hemothorax.  Lung  wounded. 
Four  hours  between  receipt  of  wound  and  operation.  Flap  of 
fourth,  fifth,  and  sixth  ribs,  hinge  external,  pleura  freely  opened. 
Left  ventricle,  two  wounds;  entrance  wound  near  apex,  exit  wound 
near  base.  Both  wounds  closed  with  catgut  sutures.  Drainage 
of  pericardium  and  pleura.    Recovery. 

The  patient  eni'oyed  good  health  for  about  two  years,  when  he 
died  of  typhoid  fever.  The  autopsy  findings  presented  by  Launay 
were  as  follows:  There  was  almost  complete  adherence  of  the  peri- 
cardium. Two  soft  depressions  were  present  on  the  left  ventricle; 
the  anterior,  where  the  bullet  entered,  was  situated  near  the  left 
margin  4  cm.  from  the  apex;  the  posterior,  was  below  the  auriculo- 
ventricular  groove  near  the  left  margin. 

After  opening  the  left  ventricle  there  was  visible  on  the  anterior 
wall  a  white  cicatricial  zone  on  a  level  with  the  insction  of  the 
anterior  mitral  pillar. 

On  the  posterior  wall  of  the  left  ventricle  near  the  interventric- 
ular septum  there  was  a  cicatrix  2.5  cm.  long.  Its  general  form  was 
oval,  the  lower  extremity  being  larger.  At  that  place  the  projec- 
tions of  the  columnse  carnea  were  modified  and  the  cicatrix  slightly 
depressed. 
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Launay  stated  that  no  weak  points  could  be  recognized  in  the 
cicatrix,  and  that  the  obHquit\-  of  the  parietal  wounds  explained 
the  fact  that  in  the  operation  hemorrhage  stopped  during  systole. 

Riche:  Operation  1902.  Female,  aged  thirty  years.  Stab 
wound  in  the  fourth  left  space,  parasternal  line.  Operation  two 
hours  after  injury.  Flap  of  third  and  fourth  ribs,  hinge  external. 
Pleura  freely  opened.  Wound  5  mm.  in  right  ventricle,  sutured, 
no  drainage,  no  complications. 

The  patient  was  a  delicate  woman  who  did  little  work  prior  to 
the  operation.  She  had  a  child  in  December,  1903,  and  another  in 
July,  1905.  Riche  examined  her  on  February  4,  1907,  five  years 
after  operation.  She  had  a  pseudarthrosis  of  two  costal  cartilages. 
The  heart  was  a  little  more  vertical  than  normal.  When  the  patient 
was  made  to  lie  on  the  right  side  and  on  the  left  side  the  heart 
became  less  displaced  than  normal,  suggesting  that  there  were  some 
adhesions  between  the  surfaces  of  the  pericardium.  The  apex  beat 
was  near  the  sternum,  in  contact  with  the  seventh  cartilage.  No 
abnormal  sounds;  function  normal.  The  patient  was  as  strong 
as  before  her  attempted  suicide.     (Personal  communication.) 

Manteuffel  (1903) :  Female,  aged  twenty-one  years.  Gunshot 
wound,  fourth  interspace.  Operation  about  nine  hours  after  the 
injury.  Longitudinal  incision  at  left  sternal  margin;  resection  of 
fourth,  fifth,  sixth,  and  seventh  costal  cartilages;  removal  of  a  strip 
of  sternum  2  cm.  in  width.  Entrance  orifice,  5  cm.  from  apex,  in 
right  ventricle.  Silk  suture.  Bullet  in  posterior  wall  of  right  ven- 
tricle; extraction,  suture.  Pericardium  was  closed  with  four  sutures. 
No  drainage  of  pericardium;  pleura  drained.  Serous  pericarditis 
followed;  aspiration;  the  patient  finally  made  a  good  recovery. 

Patient  was  married  in  1906;  has  two  children.  She  was  pre- 
sented in  1905  before  the  Surgical  Congress  in  St.  Petersburg. 

Was  seen  in  1914,  eleven  years  after  operation.  Cicatrix  slightly 
retracted;  participates  in  pulsation.  Limits  of  cardiac  dulness  and 
heart  sounds  normal.    No  functional  disturbance  of  any  kind. 

In  roentgenograph,  the  shadow  on  the  right  side  projects  beyond 
the  sternal  margin,  aufl  the  angle  at  the  left  auricle  is  obliterated. 
At  the  base  of  the  heart  are  seen  peculiar  feather-like  shadows, 
which  are  perhaps  to  be  interpreted  as  adhesions.  The  position 
of  the  heart  is  somewhat  more  horizontal  than  normal.  (Personal 
conununication.) 

Borchardt:  Operation,  1904.  IVIale,  aged  twelve  years.  Impaled 
on  picket  fence.  Ileniojjneumothorax.  Two  and  a  half  hours 
between  receipt  of  wound  and  operation.  Incision  from  sternum 
to  axilla;  resection  of  sixth  cartilage  and  rii).  Left  ventrich-  pre- 
sented a  wound  1.5  cm.  long  on  i)()steri(>r  wall.  Four  silk  sutures. 
I  )rainage  of  pericardium  and  pleura.     Recovery. 

The  ])atient  was  last  seen  in  1911,  seven  years  after  operation. 
He  was  then  in  excellent  health  and  cajjablc  of  any  work.  (Personal 
communication.) 
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Sultan:  Operation,  1907.  Male,  aged  thirty-eight  years. 
Pistol-shot  wound  in  fifth  left  space  just  inside  nipple  line.  Thirty 
hoius  bet\Aeen  receipt  of  wound  and  operation.  Plap  of  fourth 
and  fifth  left  cartilages  and  part  of  sternum;  hinge  mesial.  Pleura 
not  opened.  Hemopericardium,  200  c.c.  Xon-penetrating  wound 
in  posterior  surface  of  left  ventricle,  1.5  cm.  long.  Three  silk  sutures. 
No  complications.    Recovery. 

The  patient  was  last  heard  from  in  1912,  five  years  after  operation. 
His  health  was  excellent,  and  he  was  able  to  do  his  work  as  carpenter, 
which  necessitated  extreme  exertion  and  heavy  labor.  The  last 
examination  was  in  1910,  three  years  after  operation,  when  no 
deviations  from  the  normal  could  be  demonstrated.  (Personal 
communication.) 

Blake:  Operation,  December  13,  1907.  Male,  aged  twenty-four 
years;  colored.  Stab  wound  through  fourth  left  cartilage,  1  cm. 
within  nipple  line.  Two  and  a  half  hours  between  receipt  of  wound 
and  operation.  Flap  of  third,  fourth,  and  fifth  cartilages;  hinge 
internal.  Pleura  freely  opened.  Left  pleura  contained  two  pints 
of  blood ;  pericardium  about  tw^o  ounces.  Wound  in  right  ventricle. 
Three  interrupted  silk  sutures;  one  superimposed  mattress  suture. 
Xo  drainage  of  pericardium  or  pleura.  Gauze  drain  in  stab  wound. 
Double  pneumonia;  left  empyema,  drained  on  twenty-sixth  day 
after   operation.     Wound  infection.     Recovery. 

The  patient  was  seen  for  the  last  time  in  March,  1907,  when  he 
was  in  good  condition,  heart  action  regular;  pericardial  friction 
sound.       (Personal    communication.) 

Peck:  Operation,  1908.  Female,  colored,  aged  twenty-three 
years,  stab  wound  tlu-ough  third  left  cartilage  at  the  border  of  the 
sternum.  Flap  of  third,  fourth,  and  fifth  ribs;  hinge  external. 
Resection  of  part  of  the  sternum.  Pleura  not  opened.  A  wound, 
1  cm.,  was  found  in  right  auricle.  Four  cbromicized  catgut  sutures 
inserted.    No  drainage  of  pericardium.    Recovery. 

Patient  died  in  the  City  Hospital  of  pulmonary  tuberculosi.s. 
Autopsy  showed  extensive  pulmonary  miliary  tuberculosis.  Peri- 
cardium greatly  thickened,  with  tubercles  in  fibrous  coat;  complete 
obliteration  of  pericardial  sac,  visceral  and  i)arietal  layers  being 
adherent  throughout.  Site  of  heart  wound  could  not  be  identified; 
heart  walls  somewhat  thinned,  as  commonly  seen  in  adhesive  peri- 
carditis, otherwise  normal.  It  was  thought  that  the  adhesive 
process  was  due  to  tuberculous  pericarditis  rather  than  to  the  effects 
of  the  trauma  and  operation.     (Personal  comnnuiication.) 

Proust:  Operation,  1910.  ]\Iale,  aged  thirteen  years.  Gunshot 
wound  mesial  to  the  left  nipple;  fifth  costal  cartilage  fractiu^ed  by 
bullet.  Time  between  injury  and  operation  six  hours.  Exposure 
by  osteoplastic  flap  following  division  of  fourth  to  sixth  cartilages 
near  sternum.  Pleura  opened.  Tangential  wound  of  left  ventricle 
near  apex.     Four  deep  sutures   covered   by   superficial   sutures. 
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Small  rubber  drainage  tube  into  pericardium.  Suture  of  the  peri- 
cardium with  interrupted  catgut.  High  temperature  and  signs  of 
]>ericardial  effusion  in  second  week.  The  patient  also  had  some 
difficulty  in  swallowing.  Little  discharge;  the  drainage  tube  was 
removed  and  a  large  amount  of  bloody  fluid  escaped;  improve- 
ment; temperature  normal  in  less  than  forty-eight  hours.  Patient 
discharged  well  one  month  after  operation. 

Subsequent  report  of  case  from  paper  read  before  American 
Surgical  Association,  1914. 

Immediately  after  his  discharge  from  the  hospital  the  patient 
was  engaged  as  messenger  boy.  He  followed  this  occupation  for 
three  years  and  did  not  experience  any  trouble  except  at  first,  when 
he  noticed  some  shortness  of  breath  after  hurrying  up  stairs.  For 
the  last  year  he  has  been  employed  as  bookkeeper  and  complains 
of  no  trouble. 

Auscultation  and  the  electrocardiogram  showed  that  the  action 
of  the  heart  was  almost  normal.  The  apex  seemed  a  little  too  near 
the  sternum  and  the  electrocardiogram  showed  a  double  bracket 
at  the  time  of  the  ventricular  contraction.  Radioscopic  examination 
showed  very  slight  modifications: 

At  the  union  of  the  external  two-thirds  and  the  internal  third 
of  the  left  border  is  seen  a  permanent  notch,  which  seems  to  be 
a  fixed  point,  and  does  not  participate  in  the  beating  of  the  left 
border,  as  if  at  this  level  there  were  something  restraining  this 
margin.  Moreover,  below  this  notch  is  seen  on  the  left  ventricle 
itself  a  circular  zone  three-fourths  of  an  inch  in  diameter,  which 
is  relatively  clear  in  contrast  to  the  deep  color  of  the  remainder 
of  the  ventricle.  Proust  explains  the  notch  as  due  to  adhesions  and 
the  clear  zone  as  an  abnormally  thin  condition  of  the  myocardium 
following  a  scar. 

A  Roentgen-ray  examination  following  the  ingestion  of  bismuth 
showed  a  diminution  in  the  diameter  of  the  esophagus  from  the 
site  of  tiie  large  vessels  to  the  diaphragm. 

F.  Hesse  (1909):  Stab  wound,  1  cm.  in  length,  in  third  loft 
intercostal  space,  four  fingers'  breadth  from  sternum.  Male,  aged 
thirty-five  years.  Time  between  injury  and  operation  nearly 
three  hours.  Wound  in  left  auricle  0.75  cm.  long.  Resection  of 
ribs  and  cartilages,  also  a  strip  of  sternimi.  Pleura  opened.  Three 
silk  sutures.  Large  rubber  drainage  tul)e  into  ])eri('ar(lium.  Two 
dr;iinag('  tubes  into  pleural  cavity  in  scapular  line  by  resection  of 
ril).  Discharge  from  pleural  cavity  profuse,  from  pericardial  ca\ity 
slight,  so  that  drain  was  removed  on  fifth  day.  Pleural  drain  left 
for  a  month.     Recovery. 

Examination  of  |)atient  on  discharge  sjiowed  a  small  granulating 
area,  otherwise  a  normal  scar.  T/Ower  bordiT  (tf  left  lung  is  one  to 
one  and  ;i  half  fingers'  i)rea(lth  high(T  than  the  right.  Lungs  other- 
wis<'  normal. 
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Cardiac  boundaries  normal.  Sounds  loud  and  clear.  Xo  peri- 
cardial friction  sounds.  Pulse  regular  and  equal  but  slightly  accel- 
erated. Patient  feels  a  sense  of  oppression  in  region  of  heart  on 
slight  exertion. 

Examination  of  patient  two  years  after  discharge:  slight  systolic 
retraction  in  fifth  interspace  mesial  to  midclavicular  line.  Heart 
sounds  clear  but  diminished  in  intensity.  Pulse  80  to  90.  After 
exercise  slight  arrhythmia. 

F.  Hesse  (1909) :  Stab  wound  1  cm.  long  in  third  left  inter- 
costal space  near  Ksternimi.  Male,  aged  twenty-four  years.  Pro- 
nounced heart  tamponade.  Time  between  injury  and  operation, 
two  and  a  half  hours.  Left  auricle,  0.75  cm.  Flap  with  external 
pedicle  of  third  and  fourth  cartilages  and  part  of  ribs;  resection  of 
half  of  adjacent  sternum;  section  of  fifth  rib.  Pleura  opened. 
Three  silk  sutures.     Xo  drainage.     Recovery. 

Examination  of  patient  two  years  after  discharge:  Patient  says 
his  hands  frequently  become  blue  and  cold;  and  that  he  sometimes 
feels  a  sharp  pain  in  the  chest  especially  after  exertion.  The  pre- 
cordium  is  markedly  flattened  and  there  is  a  distinct  systolic  retrac- 
tion in  the  fifth  interspace  for  a  distance  of  4  cm.  inside  of  the  mid- 
clavicular line.  Right  border  extends  to  midsternal  line  at  level  of 
third  rib.  Heart  sounds  are  slightly  roughened  at  the  apex;  at  the 
base  they  are  clear  but  diminished  in  intensity.  Pulse  is  full, 
regular,  and  equal. 

F.  Hesse  (1909):  Stab  wound,  2.5  cm.  long,  under  left  nipple, 
in  fourth  intercostal  space.  Male,  aged  seventeen  years.  Hemo- 
pneumothorax.  Time  between  injury  and  operation  three  hours. 
Wound  in  left  ventricle  a  little  below  the  atrioventricular  boundary. 
Resection  of  fourth  rib  from  nipple  to  sternum;  pleura  opened. 
Five  silk  sutures.  Removal  of  clots  from  pleural  cavity.  Xo  drain- 
age. Pleurisy  and  pneumonia.  Entire  wound  opened  and  healed 
gradually.    Recovery. 

Examination  of  patient  in  April,  1911,  two  years  after  operation: 
Patient  has  resumed  his  work  as  porter  and  says  that  he  experiences 
no  fliscomfort  eithc*  during  rest  or  exertion.  The  sternal  end  of  the 
scar  is  markedly  depressed,  enough  to  admit  two  fingers  into  the 
depression.  Over  this  region  the  skin  is  red  and  tender  and  united 
with  the  pericardium.  Heart  impulses  are  readil>'  felt  in  this  area. 
Cardiac  boundaries  extend  from  midsternal  line  to  1  cm.  outside 
of  left  nipple,  winch  has  moved  1  cm.  inward  and  1  cm.  upward. 
Heart  sounds  are  regular. 

E.  Hesse  (1905):  Stab  wound,  o  cm.  long,  parasternal  line,  fifth 
intercostal  space.  Male,  aged  nineteen  years.  Heart  tamponade. 
Time  between  injury  and  operation  one  hour.  Penetrating  wound 
of  right  ventricle.  Incision  along  left  sternal  margin  and  fifth 
rib;  resection  of  sternal  segments  of  fourth,  fifth,  sixth,  and 
seventh  ribs.     Three  sutures.    Drainage  of  pericardiimi.    Drainage 
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of  pleura  through  wound.  Change  of  dressings  on  fifth  day; 
tampons  soaked.    Recovery. 

Examination  of  patient  on  discharge  from  the  hospital :  ^Vound 
healed.  Percussion  of  heart  shows  a  lengthening  of  horizontal 
measurements;  vertical  measurements  normal.  Heart  sounds  are 
clear  and  distinct.  Pulse  is  90.  Rh\i:hm  normal.  Blood-pressure 
80.     Lungs  normal.     No  dyspnea  on  exercise. 

Five  years  after  the  operation  the  patient  wrote  saying  that  he 
was  perfectly  well  and  doing  his  regular  work. 

E.  Hesse  (1908):  Stab  wound,  2  cm.  long,  between  fourth  and 
fifth  costal  cartilages,  one  and  one-half  fingers'  breadth  to  left  of 
sternum.  Male,  aged  twenty-one  years.  Stab  wound  of  abdomen, 
viscera  uninjured.  Time  between  injury  and  operation  an  hour 
and  a  half.  Wound  in  right  ventricle,  1  cm.  Skin-muscle  flap, 
resection  of  cartilages  of  fifth  and  sixth  ribs.  Two  deep  sutures. 
Pericardium  and  pleura  closed.  No  drainage.  Pneumonia  on  fifth 
day.  Empyema,  thoracotomy  on  eighth  day.  Obstinate  septic 
diarrhea  on  twelfth  day.  Dry  pericarditis  on  fifteenth  day.  Im- 
provement began  fifth  week.  Discharged,  in  good  condition,  in 
eleven  weeks. 

Examination  on  discharge  from  hospital:  Patient  in  good 
condition.  No  dyspnea  or  dizziness.  Pulse  strong  and  accelerated. 
Heart  sounds  clear. 

Two  years  and  seven  months  after  the  operation  patient  wrote 
that  he  was  well  and  working. 

E.  Hesse  (1909) :  Gunshot  wound  between  fourth  and  fifth 
ribs,  two  fingers'  breadth  to  right  of  nipple.  Exit  orifice  about 
four  fingers  breadth  below  left  scapular  angle.  ]Male,  aged  seventeen 
years.  Time  between  injury  and  operation  an  hour  and  a  half. 
Resection  of  fourth  and  fifth  ribs  with  cartilages,  about  7  cm. 
Wound  of  left  lung.  Wound  of  left  ventricle.  Three  sutures  in 
heart.  Suture  of  pulmonary  wound.  No  drainage.  Empyema 
(left);  thoracotomy.  Pericarditis  sicca.  Dry  pleurisy  on  right 
side.     Recovery. 

Examination  on  discharge  from  hospital:  Wound  lu-idcd. 
Cardiac  area  and  sounds  normal.  In  the  apex  of  the  lung  there 
were  some  signs  of  beginning  tuberculosis. 

Examination  in  October,  1910:  There  is  a  sinking  in  of  the  chest 
between  tiie  sterninn  and  the  left  manuuary  line  over  the  third, 
fourth,  and  fifth  ribs;  systolic  retraction  over  this  area,  especially 
over  the  fifth  rib.  Heart  and  lungs  normal  except  for  a  diminished 
vesicular  murmur  and  impaired  resonance  in  left  lower  lobe  of  lung. 
Cardiac  bordi-r  extends  to  two  fingers'  breadth  mesial  to  left  mam- 
mary line  and  on  the  right  does  not  extend  boyond  right  sternal 
border.  Heart  sounds  are  clear.  Aortic  sounds  are  louder  than 
the  ptilmonic.  Pulse  is  accelerated  (112)  but  rhythmic.  Liver 
not  pali)al)le.     .Xo  edema.     An  orthodiagram  shows  heart  bound- 
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aries  distinct.  Diaphragm  is  movable  on  right  side  hut  not  on  left 
side  where  it  shows  adhesions.  The  blood-pressure  was  1 10  systolic, 
70  diastolic. 

The  patient  says  that  while  resting  he  feels  perfectly  well,  i)ut 
that  on  suddenly  changing  his  position  or  during  emotional  periods 
he  suffers  from  palpitation  of  the  heart. 

In  April,  1911  (two  years  after  operation),  patient  writes  that  he 
is  well  and  has  no  luitoward  symptoms. 

E.  Hesse  (1909):  Stab  wound,  2  cm.  above  and  to  right  of  left 
nipple.  Male,  aged  twenty-eight  years.  Injury  of  branches  of 
coronary  artery.  Time  betwf^en  injury  and  operation  four  hours. 
Wound  of  left  ventricle,  anterior  surface  near  apex,  1  cm.  Resection 
of  fourth  rib.  Two  sutures.  Suture  of  pericardium  and  pleura. 
Xo  drainage.     Recovery. 

Examination  of  patient  one  and  a  half  years  after  operation: 
There  is  a  slight  systolic  retraction  of  the  scar.  Heart  boundaries 
and  sounds  good.  The  diaphragm  is  freely  movable  on  right  side 
but  is  adherent  on  the  left.  Blood-pressure  is  normal.  Pulse  90 
and  good  quality.  Orthodiagram:  Heart  boundaries  distinct 
and  normal.  On  right  side  the  diaphragm  is  6  cm.  deeper  than  on 
left.  Shadows  show  adhesions  on  left  side.  The  patient  is  in  good 
condition  and  does  not  complain  of  any  symptoms  after  hard  work. 

P>.  Hesse  (1910):  Stab  wound,  about  1.5  cm.  long,  between 
fifth  and  sixth  ribs,  left  side,  between  nipple  and  anterior  axillary 
line.  Male,  aged  twenty-seven  years.  Time  between  injury  and 
operation  one  and  three-quarter  hours.  Wound  of  left  ventricle, 
2  cm.  long,  about  5  cm.  from  cardiac  apex.  Resection  of  fourth 
and  fifth  ribs,  to  extent  of  G  to  7  cm.  from  stermmi.  Three  sutures. 
Suture  of  pericardium  and  pleiu-a.  Xo  drainage.  Left-sided 
pneumonia  on  fourteenth  day. 

Examination  of  patient  twenty-five  days  after  operation  showed 
an  absence  of  pericardial  friction  sounds  and  normal  cardiac  sounds. 

Examination  eight  months  after  operation:  Scar  smooth; 
presystolic  but  no  systolic  retraction  of  the  scar.  Cardiac  outline. 
Above:  to  the  third  rib;  left:  just  mesial  to  mammary  line;  right: 
not  beyond  right  sternal  border.  Heart  sounds  are  clear.  Second 
pulmonic  sound  is  louder  than  aortic.  Pulse  90  and  of  good  quality. 
Hlood-])ressure  115  systolic;  75  diastolic.  X'o  venous  pulse  i)resent. 
An  orthodiagram  shows  sharp  outline  of  heart  excej)t  at  apex, 
where  there  probably  are  some  adhesions.  Xo  cardiac  enlargement 
present.     Xo  dyspnea.     Patient  can  exercise  without  disturbance. 

E.  Hesse  (1903):  Stab  wound,  1.5  cm.  long,  in  second  intercostal 
space,  about  2.5  fingers  breadth  from  left  sternal  margin.  Female, 
aged  twenty-five  years.  Time  between  injury  and  operation 
three  hours.  Wound  of  left  ventricle,  0.5  cm.  Skin-muscle  flap, 
resection  of  third  and  fourth  cartilages.  One  suture.  Pericardium 
and  pleura  sutured.     Xo  drainage.     Recovery. 
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Summary. 

Number  of  cases ■ 21 

Age — Between  20  and  30  years 13 

Between  12  and  20  j'ears 6 

Between  30  and  38  years 2 

Sex— Males ' 17 

Females 4 

Cause  of  wound — Stab 15 

Gunshot 5 

Other  cause 1 

Site  of  superficial  wound — Fourth  to  fifth  left  space 15 

Above  fourth  space 6 

Time  between  accident  and  operation — One-half  to  one  hour     ...  4 

One  to  two  hours     ....  4 

Two  to  three  hours        ...  6 

Three  to  four  hours       ...  2 

More  than  four  hours  ...  4 

Site  of  heart  wound — -Right  auricle 1 

Left  auricle 4 

Right  ventricle 5 

Left  ventricle 11 

Post-operative  complications — Pneumonia 5 

Empyema 3 

Pericarditis  (serous) 4 

Pleurisy  (non-purulent) 5 

Pneumothorax 1 

Marked  dyspnea 1 

None 9 

Material  used  in  suture  of  heart  wound — Silk 10 

Catgut 3 

Chromic 1 

Not  mentioned      ....  7 

Drainage  of  pleura — Yes 6 

No 15 

Drainage  of  pericardium — Yes 6 

No 15 

Examination  three  weeks  after  oi)eration:  Heart  normal.  Pulse 
shows  great  oscillations,  due  probably  to  an  increased  irritability 
of  the  cardiac  nerves. 

Examination  ten  and  a  half  months  after  operation:  There  is 
a  systolic  retraction  of  the  scar.  Heart  sounds  are  regular,  dull  but 
clear.  Pulse  is  dicrotic  (9())  and  regular.  Xo  subjective  symptoms 
present. 

I'A'amination  seven  years  after  oi)eration:  Patient  was  admitted 
for  pneumonia.  Xo  cardiac  symptoms  present.  There  was  a  slight 
enlargement  of  the  heart  towards  the  right;  the  upper  boundary 
extended  to  lower  border  of  third  rib;  left  border  extended  to  one 
finger's  breadth  mcchal  to  nipple  line.  Heart  sounds  distinct  and 
clear.  Pulse  rhythmic  and  good  (|u;dit>-.  Slight  systolic  retraction 
of  scar  ])resent. 

Foederl  ( 1!)()3) :  Two  stab  woiuids.  one  abcxc  and  the  other  IjcIow 
the  fourth  rib.  Male,  aged  twenty-five  years.  .Symptoms  of  pro- 
gressi\-e  liemopericardiutJi.  Pleura  intact.  \Vound  of  left  ventricle. 
1  cm.     Map  of  third  and  fourth  cartilages,  without  injury  to  the 
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pleura.  Two  sutures.  Drainage  of  pericardium  with  gauze.  Pro- 
tracted course;  thoracotomy.  Recovery.  Patient  well  at  time  of 
report,  seven  years  after  operation. 

Grisogono:  Stab  wound  in  third  intercostal  space,  three  fingers' 
breadth  from  mammary  line,  1.5  cm.  in  length.  Male,  aged  eighteen 
years.  Pneumothorax;  hemopericardium  without  signs.  Time 
between  injury  and  operation  forty-five  minutes.  Wound  1.5  cm. 
long,  left  auricle.  Triangular  skin-muscle  flap.  Resection  of  third 
and  fourth  cartilages  for  7  cm.  from  sternum  and  5  cm.  of  second. 
Four  silk  sutures.  Pleural  cavity  drained  with  gauze  through  lower 
angle  of  wound.  Pericardium,  no  drainage.  Pneumothorax. 
Slow  recovery;  discharged  well  two  and  a  half  months  after  operation. 
A  year  later  practically  normal. 

The  table  on  pages  348  and  349  presents  for  comparison  the  im- 
portant features  of  these  cases.  Few  deductions  can  be  drawn  from 
these  statistics,  since  they  are  compounded  from  an  extremely  limited 
number  of  cases.  However,  it  is  striking  that  in  all  cases  of  which 
we  have  records  a  long  period  after  operation,  the  general  condi- 
tion of  the  patients  was  apparently  normal.  The  patients  were 
able  to  perform  arduous  work  without  discomfort,  and  for  the  most 
part  without  experiencing  any  subjective  symptoms.  It  is  note- 
worthy that  in  these  cases  suppurative  pericarditis  did  not  occur 
as  a  postoperative  complication. 
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REMOVAL  BY  CAFFEIN  OF  SOME  DIGITALIS  ARRHYTHMIAS: 
ILLUSTRATED  BY  TRACINGS. 

By  Wilfred  M.  Barton,  M.D., 

ASSOCIATE    PROFESSOR    OF    MEDICINE,    MEDICAL    DEPARTMENT    OF    GEORGETOWN 

university;    attending    physician    to    GEORGETOWN    UNHVERSITY 

HOSPITAL    and    WASHINGTON    ASYLUM    HOSPITAL. 

When  digitalis  is  administered  in  cases  of  heart  failure  in  which 
the  auricles  are  fibrillating  the  gross  irregularity  of  the  ventricle 
observed  in  this  condition  is  not  materially  lessened,  although,  as 
is  well  known,  the  rate  of  the  heart  beat  is  greatly  slowed  and  the 
subjective  sjonptoms  are  often  magically  ameliorated. 

In  cases  of  heart  failure  in  which  the  rhytlma  is  normal,  digitalis 
slows  the  pulse  only  moderately,  and  what  is  of  considerable  interest, 
tends  often  to  induce  irregularities  of  several  different  kinds,  chief 
of  which  are  premature  contraction  and  heart  block,  I  have 
observed  in  several  instances  of  marked  heart  failure  after  prolonged 
use  of  digitalis  the  appearance  of  dicrotism,  and  when  this  dicrotism 
is  unaccompanied  by  pulsus  alternans  it  is  removed  by  caffein. 

Premature  contractions  produced  by  digitalis  are  fairly  common, 
and  are  usually  of  ventricular  origin.  Partial  heart  block  following 
digitalis  is  also  very  common.  In  some  cases  of  digitalis  block  the 
As-]s  interval  is  found  widened  previously  to  or  concomitantly 
with  the  block,  while  in  other  cases  this  phenomenon  is  not  observed. 
Partial  heart  block  and  premature  contractions  following  digitalis 
are  often  associated. 

Digitalis  heart  block  has  been  attributed  by  some  to  reduction  of 
conductivity  of  the  auriculoventricular  bundle,  by  others  to  increase 
of  vagus  inhibition.  In  favor  of  the  latter  hypothesis  is  the  fact 
that  the  block  can  be  partly  removed  by  atropin;  in  favor  of  the 
former  view  is  the  fact  that  in  auricular  fibrillation  digitalis  slows 
the  heart  chiefly  b}'  depressing  the  conductivity  of  the  bundle. 
As  a  matter  of  fact,  both  factors  may  be  involved,  and  in  the 
present  state  of  our  knowledge  we  cannot  define  absolutely  their 
relative  values. 

Digitalis  is  known  to  slow  the  heart  rate  while  caffein  accelerates 
it.  If  the  slowing  by  digitalis  is  partly  produced  by  lowering  the 
irritability  of  the  conduction  system  the  ettect  of  caft'ein  in  accelerat- 
ing the  rate  is  partly  due  to  an  opposite  effect.  Caft'ein  tends  to 
raise  the  irritability  of  the  conducting  system.  It  should  therefore 
theoretically  neutralize  or  i)ossibly  overcome  the  effects  of  digitalis 
upon  the  heart.  My  investigations  have  tended  to  show  that  the 
cardiac  effects  of  digitalis,  particularly  in  respect  to  interference  with 
conduction,  are  quickly  overcome  by  caft'ein.  For  some  time  past 
in  the  hospital  wards  1  have  observed  the  eft'ects  of  caffein  in  cases 
which  showed  tligitalis  arrhytlimias,  and  the  following  seven  cases 
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briefly  reported  are  selected  from  a  considerable  number  to  show- 
that  the  theoretical  considerations  above  mentioned  are  borne  out 
by  the  facts. 

Digitalis  irregularities  will  usually  cease  spontaneously  if  the  drug 
is  stopped,  but  sometimes  instances  arise  in  which,  unfortiniately, 
the  drug  has  been  prolonged  in  its  administration  until  the  toxic 
effects  upon  the  conducting  s^'stem  are  only  too  manifest,  and  in 
these  the  administration  of  caft'em  will  do  good. 

The  first  two  cases  show  pulsus  bigeminus,  due  to  extreme 
dicrotism  under  circumstances  of  great  enfeeblement  of  contractility. 
The  second  case  shows  marked  pulsus  alternans.  This  case  died 
suddenly  at  the  time  when  the  experiment  of  administering  cafl'ein 
was  about  to  be  tried,  and  the  tracing  is  shown  because  it  is  similar 
to  Case  I  with  respect  to  dicrotism;  but  there  is  one  important 
difference,  and  that  is  that  in  Case  II  pulsus  alternans  is  present, 
which  is,  under  all  circumstances,  of  extremely  grave  augury.  In 
Case  I  the  arrhythmia  disa])peared  as  soon  as  caffein  was  given. 

Two  cases  are  gi\en  in  which  block  arose  as  a  result  of  digitalis 
administration  and  one  of  spontaneous  block.  In  all,  the  pheno- 
menon of  block  was  readily  removed  by  caffein,  as  the  tracings  show. 

I  have  seen  block  removed  by  caffein  at  times  even  while  digitalis 
was  being  taken.  It  would  appear  that  jjartial  heart  block  or 
premature  contraction  is  the  rule  rather  than  the  exception  when 
digitalis  is  kept  up  e\en  in  moderate  doses  for  a  long  period  of  time 
in  cases  of  heart  failure  with  normal  rhythm,  and  it  is  my  experience 
that  these  disturbances  of  rhythm  can  be  quickly  removed  by  caffein. 

One  case  of  auricular  fibrillation  is  given  to  show  that  caffein  has 
no  effect  upon  the  irregularity  itself  any  more  than  has  digitalis,  but 
nevertheless  the  rate  increases  under  caffein  even  during  digitalis 
administration,  which  tends  to  show,  I  believe,  that  the  conducti\ity 
of  the  bundle  of  His  lowered  by  digitalis  is  increased  by  caffein. 

Case  I. —  Dicrotic  pulsus  bigeminus  occurring  in  a  case  of  heart 
failure;  normal  rhythm;  prolonged  digitalis  administration;  recovery. 

C.  B.  entered  hospital  November  12.  From  date  of  admission, 
November  12,  to  January  12,  a  period  of  two  months,  the  patient 
ingested  7  grams  of  powdered  digitalis  and  3  ounces  of  the  tincture. 
On  January  7  a  tracing  was  taken  (a  h)  which  showed  marked 
dicrotism. 

January  13  digitalis  was  stopped  and  caffein  sodium  citrate, 
grs.  iij,  t.  i.  d,  substituted. 

January  18  a  tracing  of  the  radial  pulse  showed  an  almost  com- 
plete disappearance  of  dicrotism  {v  c).  Concomitantly  with  this 
there  was  an  improvement  in  the  patient's  condition. 

January  31  strips  of  radial  pulse  tracings  taken  on  this  day  showed 
a  complete  absence  of  dicrotism  {v  d  e).  The  pulse  was  regular 
and  beating  72  to  80  per  minute.  Patient  left  the  hospital  appar- 
ently cured. 
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Fig.   1.— Case  I,  C.  B. 


Case  II. —  Dicrotic  j)^'^^''*^  bigemimis  ivith  pvhus  aJiernans; 
extreme  heart  failure;  rapid  but  normal  rhythm;  prolonged  digitalis 
administration;  sudden  death. 

J.  H.  entered  hospital  January  13.  Between  admission  to  hos- 
pital and  February  5  he  received  49  ounces  of  tincture  of  digitalis. 
On  February  6  he  was  given  powdered  digitalis,  and  up  to  Fel^ruary 
22  he  took  8|  grams. 

Feb.  20 


h-^ 


Fig.  2.— Case  II,  .1.  H. 


On  February  20  radial  pulse  tracings  were  taken.  It  was  impos- 
sible to  obtain  jugular  tracings  on  account  of  extreme  respiratory 
distress.  The  radial  pulse  was  dicrotic  and  showed  pulsus  alternans 
{vab).     lie  died  suddenly  during  the  night  of  February  22. 

Case  III. —  Heart  failure  with  normal  rhijthm;  partial  heart  block 
and  pulsus  bigeminus  removed  by  caffein;  exitus. 

H.  S.  entered  hospital  September  G.  September  27  a  pulse 
tracing  showed  feeble  raj)id  pulsations  but  normal  rhythm.  Jugular 
tracing  shows  absence  of  v  waves  {v  a  b).  From  the  date  of  admis- 
sion, September  0,  until  January  19,  a  period  of  135  days,  the 
patient  took  in  all  10  grains  of  strychnin,  540  grains  of  caffein 
citrate,  and  33  ounces  (one  cpiart")   of  infusion  (»f  digitalis.     On 
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January  20  a  tracing  of  the  radial  pulse  showed  partial  heart  block 
with  occasional  slight  tendency  to  dicrotism  and  bigeminism 
(v  c  d  e).  Digitalis  was  stopped  on  January  21  and  caffein  sodium 
benzoate  grs.  iij,  opium  gr.  ss,  and  calomel  gr.  ss,  t.  i.  d.,  substituted. 

January  27  the  polygraphic  record  showed  complete  disappear- 
ance of  the  block. 

Sept.  27,  1912 


Feb.  15,  1913 
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Fig.  3.— Case  III,  H.  S. 

A  tracing  taken  on  February  15  showed  no  block.  The  radial 
pulse  was  extremely  small  and  showed  a  trace  of  dicrotism  (r /). 
For  five  days  preceding  February  15  digitalis  had  been  again  given, 
lUxv,  t.  i.  (I.  The  patient  died  soon  afterward  and  autopsy  showed 
a  mlich  dilated  heart,  with  extremely  thin,  flabby  musculature  and 
wide,  patulous  mitral  orifice. 

Case  IV. — -Auricular  fihr illation;  digitalis  slowed  the  pulse  hut 
did  not  abolish  the  irregularity;  the  rhythm  was  unaffected  by  caffein. 

This  case,  which  was  entirely  similar  to  others  observed  in  this 
regard,  demonstrates  that  caffein  is  apparently  without  effect  upon 
the  rhythm  of  auricular  fil>rillation. 

Kate  G.,  aged  sixty  years,  entered  hos])itaI  on  January  21.  A 
tracing  taken  on  January  23  showed  the  auricles  were  fibrillating. 
The  pulse  was  rapid  and  extremely  irregular,  and  there  was  a  total 
absence  of  a  wave  in  the  jugular  tracing  (r  a).  The  patient  was 
put  on  tr.  digitalis,  TTlx,  t.  i.  d.,  for  a  week. 

January  27.     A  strip  of  radial  tracing  showed  no  change  (r  b). 
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January  30.   Tracings  taken  and  conditions  found  unchanged  (v  c). 

February  6.  Tracing  taken  and  the  conditions  the  same  (v  d). 
Caffein  sodium  citrate  began,  gr.  iij,  t.  i.  d.,  on  February  7  and  con- 
tinued until  February  19.     No  change  was  noted. 


]an\j  3  0 


Pebb 


Mch  b 


Fig.  4.— Case  IV,  K.  G. 

March  6.  Tracing  taken.  Result  unchanged  {v  e).  Patient 
was  put  back  upon  digitalis  February  19,  one  dose  per  day  of  10 
minims,  which  was  found  sufficient  to  keep  the  heart  slowed  and 
ameliorate  the  subjective  symptoms.  Patient  was  discharged  about 
the  middle  of  ]\Iarch. 

Case  V. —  Heart  failure  accomyanying  mitral  insufficiency  with 
a  secondary  tricufipid  regurgitation;  normal  rhythm;  incmainre 
contractions  and  partial  heart  block  produced  by  digitalis;  removal  by 
caffein. 

J.  J.  entered  hospital  Jiinuary  25.  Tracings  were  taken 
January  27  and  showed  i)ractically  normal  rhythm  {v  a).  The 
patient  was  put  on  tincture  of  digitalis,  Tllxv,  t.  i.  d.  Nine  days  later, 
February  0,  tracings  were  taken,  all  of  which  showed  premature 
contractions  and  partial  block. 

February  (i.  Digitalis  was  discontinued  and  caffein  sodium 
citrate,  grs.  iij,  t.  i.  d.,  substituted  (vh  c  d). 
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February   10.     Strips  of  radial  pulse  tracing  were  taken  and 
showed  complete  disappearance  of  the  arrhythmia  (v  ef). 
Jan.  27 
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Fig.  5. — Case  V,  J.  J. 
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Fig.  6.— Case  VI,  Mrs.  D. 
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Case  VI. — Partial  heart  block  of  sino-auricular  type  produced 
by  digitalis  in  a  case  of  moderate  heart  failure  in  a  pregnant  woman; 
normal  rhythm;  removal  of  block  by  caffein. 

Mrs.  D.  entered  hospital  in  March.  She  was  near  term  and 
suffering  from  symptoms  of  heart  failure  accompanying  mitral 
regurgitation.  The  cardiac  rhythm  was  normal.  The  patient 
was  given  tincture  of  digitalis,  Ttlx,  t.  i.  d.,  and  kept  upon  it  for 
for  some  time. 

Tracings  taken  February  10  showed  partial  heart  block  {v  a  b). 
Digitalis  was  immediately  stopped  and  caffein  sodium  citrate, 
grs,  iij,  t.  i.  d.,  substituted.  Two  days  later  tracings  showed 
complete  absence  of  the  arrhythmia  {v  c  d). 

Case  VII. — Spontaneous  heart  block  with  pulse  rate  of  about  4.6 
to  48;  caffein  diminished  the  block  and  raised  the  pulse  frequency 
to  74  to  76. 

Admitted  to  hospital  March  14.  Patient  was  an  elderly  man. 
Tracings  taken  March  18  showed  2  to  1  heart  block  {v  a).    He  was 

March  18,  radial  pulse  46 
March  23,  radial  pulse  74 

Fig.  7.— Case  Vll,  G.  W.  T. 

given  caffein  sodium  citrate,  gr.  v,  t.  i.  d.  A  tracing  taken  five 
days  later,  March  23,  showed  almost  complete  disappearance  of  the 
block.     Pulse  increased  to  74  {v  b). 

Case  VIII. — Spontaneous  heart  block. 

Conclusion.  All  the  irregularities  of  the  heart  beat  which  are 
brought  about  by  digitalis  tend  to  be  removed  by  caffein. 
Although  in  many  cases  digitalis  arrhythmia  will  spontaneously 
disappear  when  the  drug  is  stopped,  instances  arise,  unfortunately 
too  conunon,  in  which  after  prolonged  digitalis  administration  the 
conductive  system  is  so  depressed  that  serious  results  may  arise. 
Under  these  circumstances  the  administration  of  caffein  will  be 
of  service  and  therefore  strongly  indicated.  The  action  appears 
to  be  due  to  the  increase  in  irritai)ility  of  the  conduction  system 
produced  by  the  caHVin,  which  antagonizes  and  finally  overcoini^s 
the  depressing  eflects  which  digitalis  exerts  upon  the  auriculo- 
ventricular  bundle. 
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BRAIN  SYPHILIS. 


By  E.  Murray  Auer,  M.D., 

PHILADELPHIA. 

(From  the  Laboratory  of  Neuropathology,  University  of  Pennsylvania,  Philadelphia.) 

In  considering  a  disease  as  essentially  polymorphic  as  syphilis 
of  the  central  nervous  system,  it  is  not  surprising  that  apart  from 
certain  well-defined  clinical  and  microscopic  pictures  there  should 
be  observed  conditions  not  so  clearly  defined,  forming  through  the 
coexistence  of  different  manifestations  of  these  would-be  entities, 
cases  that  cannot  clinically  or  pathologically  be  diagnosed  according 
to  hard  and  fast  lines. 

Duchenne,^  in  1859,  observed  that  "some  (ataxic)  patient  had 
suffered  from  syphilis."  A  few  years  later  Schultze  pointed  out 
the  importance  of  the  association  of  syphilis  with  ataxia,  and  in 
187G  Fournier  insisted  on  the  frequency  of  a  previous  history  of 
syphilis  in  tabetics.  Raymond^  stated,  "It  is  not  proved,  but  it  is 
extremely  probable,  that  syphilis  has  a  part  direct  or  indirect  in  the 
causation  of  tabes  dorsalis  when  this  disease  shows  itself  in  syphil- 
itics."  Vulpian,  Erb,  and  Gowers  each  subsequently  contributed 
extensively  in  support  of  the  view  of  Fournier.  General  paralysis 
had  likewise  been  associated  with  syphilis,  but  we  do  not  find  the 
connection  as  definitely  stated  except  by  P'ournier,'  who  in  his 
classification  of  syphilis  of  the  central  nervous  system  included 
tabes,  general  paralysis  of  the  insane,  special  forms  of  epilepsy,  and 
muscular  dystrophies.  Ford  Robertson  advanced  the  view  that 
general  paralysis  was  the  result  of  a  bacterial  toxic  infection  from 
the  respiratory  and  alimentary  tracts,  owing  to  the  impairment  of 
the  resisting  powers  of  the  organism  by  syphilis,  alcoholism,  or 
excessive  use  of  nitrogenous  foods.  Ferrier^  stated,  "We  are  deal- 
ing with  merely  different  aspects  of  the  same  polymorphic  disease." 
Mott  maintained  "that  etiologically  and  pathogenetically  there 
is  one  tabes  which  may  begin  in  the  brain  (especially  in  certain 
regions),  or  in  the  spinal  cord  in  certain  regions,  or  in  the  peripheral 
nervous  structures  connected  with  the  viscera,  constituting,  then;- 
fore,  different  types,  any  of  which  may  be  present  or  be  associated 
with  one  or  all  of  the  others."  Moebius  and  Shaffer  made  no  less 
positive  statements.  Lang  and  Neisser  were  the  first  to  ascribe 
the  dependence  of  the  tertiary  lesion  of  syphilis  to  the  activity  of 
the  virus.  To  Lang  also  is  due  the  credit  of  ha^■ing  first  noted  the 
occurrence  of  meningeal  involvement  with  general  dissemination  of 

» Arch.  g6n.  de  med.,  ser.  V,  1859.  439.  ^  Le  Progrfes  M6dicale.  1892,  4.53. 
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the  virus.  Thus  the  concept  of  syphiHtic  disease  of  tlie  central 
nervous  system  has,  more  especially  since  the  discovery  of  modern 
microscopic  and  serological  methods,  gradually  been  enlarged,  until 
today  it  includes  not  only  possible  syphilitic  entities  of  the  central 
nervous  system,  but  also  conditions  simulating  most  every  other 
known  possible  disease  of  that  system. 

Long  before  the  discovery  of  the  Spirocheta  pallida  by  Schaudinn 
and  their  demonstration  by  Xoguchi  and  ]Moore,  ^Nloebius  and  Erb 
advanced  the  theory  of  the  possibility  of  a  form  of  the  syphilitic 
virus  falling  with  special  incidence  on  the  spinal  and  cerebral  centres 
and  leading  in  due  course  to  tabes  or  general  paralysis  to  account 
for  the  different  manifestations  of  the  effects  of  syphilitic  inoculation. 
Brosius  related  the  history  of  seven  glass-blowers  infected  in  the 
mouth  from  the  same  source  in  1891.  After  twelve  years  five 
came  under  his  observation  again.  One  was  tabetic;  a  second  had 
signs  of  general  paresis;  the  third  was  a  marked  general  paretic; 
the  fourth  had  indications  of  tabo-paresis;  the  fifth  was  still  in  good 
health.  Raymond  reported  a  case  of  two  brothers  syphilized  at 
the  same  time;  one  lead  a  fast  life  and  indulged  in  sexual  excess 
and  later  developed  tabes;  the  other  led  an  industrious  life  accom- 
panied with  many  financial  worries  and  later  developed  general 
paresis.  Souques  described  a  family  in  which  the  father  was  syplii- 
litic  and  became  a  general  paretic;  the  mother  became  a  tabetic 
and  two  young  daughters  also  showed  signs  of  tabes.  INIorell- 
Lavallee  described  the  case  of  one  woman  who  infected  five  men. 
four  of  whom  developed  general  paresis  and  the  fifth  syphilitic 
meningitis.  Mott  mentioned  two  men  syphilized  by  the  same 
nurse,  and  ten  years  later  both  developed  general  paralysis,  while 
Marie  and  Bernard  described  two  men  who  had  acquired  syphilis 
from  the  same  source  and  who  later  developed  tabes  dorsalis. 

Xoguchi  found  some  evidence  for  the  possibility  of  considering  a 
special  strain  in  the  fact  that  the  organisms  obtained  from  cases  of 
general  paresis  had  markedly  long  periods  of  incubation.  As  an 
explanation  of  this  surely  a  possible  attenuation  or  modification  of 
the  virus  must  be  considered.  From  the  present  data  and  knowledge 
of  the  essential  similarity  of  the  microscopic  findings  there  is  strong 
evidence  that  the  general  or  focal  character  of  the  lesions  depends 
upon  certain  conditions.  Where  the  ^•itality  of  any  given  part 
is  lessened,  as  by  ini])airc(l  l)lood  supply  or  by  trauma,  this  part  is 
more  favorable  for  spirochetal  devcl()j)ment.  In  other  instances  it 
appears  that  the  syphilitic  process  in  attacking  a  certain  definite 
region  of  the  central  nervous  system  has  less  tendency  to  become 
a  general  process,  and  does  so  almost  to  the  exclusion  of  other  parts. 
That  the  location  of  the  virus  is  of  variable  intensity  has  been 
demonstrated  by  Levaditi,  A.  Marie,  and  Bankowski^  who  stated 

'  Annales  de  I'Institute  Pasteur,  Juilliet,  1913. 
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"the  abundance  of  parasites  varies  greatly  from  one  case  to  tlie 
other;  at  times  the  treponcma  are  exceetHngly  abundant,  at  times 
very  rare.  They  are  generally  grouped  in  'foyers,"  more  or  less 
circumscribed,  especially  in  the  anterior  regions  of  the  cortex,  but 
have  also  been  seen  in  the  bulb,  cord,  and  spinal  ganglia."  It 
has  long  been  considered  that  not  only  different  individuals  but 
even  different  races  offer  increased  resistance  to  the  Treponema 
pallidum,  and  it  has  been  proved  that  even  the  tissues  of  the  body 
show  varying  resistance,  the  heart  showing  little  and  frequently  no 
response  to  the  presence  of  the  organism.  Can  not  the  absence 
of  correlation  between  the  severity  of  the  early  manifestation  of 
syphilitic  infection  and  the  late  ones,  and  also  between  the  time 
of  inoculation  and  the  period  of  onset  of  the  symptoms,  be  explained 
by  individual  resistance  or  possible  immunization  as  well  as  by 
the  theory  of  different  strains  of  the  virus?  How  is  one  to  accoimt 
for  the  simultaneous  occurrence  of  combined  involvement  of 
different  parts  of  the  central  nervous  system  and  for  the  exacerba- 
tion of  spirochetal  involvement  at  the  site  of  trauma?  The  former 
possibly  on  the  theory  of  a  mixed  infection  or  strain,  but  certainly 
the  latter  on  the  evidence  of  lowered  resistance  of  the  part  affected. 
Of  common  observation  is  the  fact  that  many  infected  with  syphilis 
who  exhibit  early  symptoms  that  are  so  mild  and  frequently  so 
slight  that  they  may  be  unaware  of  them  may  develop  severe 
disease  of  the  central  nervous  system,  whereas  others  with  pro- 
nounced early  manifestations  may  give  no  evidence  of  involvement 
of  the  central  nervous  system.  The  idea  has  been  advanced  that 
the  virus  having  spent  itself  in  early  proliferation  left  an  attenuated 
organism  unable  to  affect  severely  the  nervous  tissues.  Here  again 
we  may  be  dealing  with  an  especially  resistant  nervous  system,  or 
the  infected  individual  may  have  died  of  some  incurrent  infection 
before  the  breaking  down  of  this  resistance.  Kern*^  stated  that 
his  findings  of  85  per  cent,  of  either  the  asthenic  or  emphysematous 
type  of  patients  in  his  cases  of  tabes  has  convinced  him  that  tabes 
should  be  designated  "  spinal  syphilis  with  constitutional  inferiority, 
predominately  of  the  asthenic  type."  Mott"  first  observed  that  in 
spite  of  sexual  promiscuity  of  many  general  paretics  in  the  early 
stages  of  the  disease  he  had  never  seen  a  primary  sore  in  such  an 
individual,  and  later  Krafft-Ebing,  as  proof  that  the  body  is  im- 
munized by  one  infection,  selected  nine  patients  with  general 
paralysis  of  the  insane,  and  inoculated  them  by  iniecting  the 
virus  from  a  typical  hard  chancre;  none  of  them  developed  syphilis, 
showing  that  they  had  become  insusceptible  to  the  disease. 

The  variability  in  time  of  onset  of  symptoms  after  inoculation 
may  be  of  diagnostic  importance  in  differentiating  the  types  of 
syphilitic  disease  of  the  brain,  but  here  again  one  is  dealing  with 

«Therap.  Monat.,  Berlin,  1914. 
'  "  Proc.  Roy.  Soc.  Med.,  1909-10,  vol.  iii. 
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an  unreliable  factor.  Blumel,  Schaffer,  and  Nonne  have  reported 
cases  of  tabes  occurring  as  early  as  one  to  one  and  a  half  years  after 
infection.  Frey  observed  tabetic  symptoms  in  the  third  and  fourth 
month  after  infection.  Spiller  has  observed  two  cases  of  syphilis 
of  the  central  nervous  system  while  the  rash  was  still  on  the  body, 
one  being  a  case  of  Brown-Sequard  paralysis  and  the  other  a  hemi- 
plegia. ^Manifestations  of  syphilis  of  the  brain  have  been  quoted 
as  occurring  as  early  as  four  months  after  infection,  and  one  case 
of  general  paresis  has  been  described  by  Nonne  as  occurring  as  late 
as  thirty  years  after  infection. 

The  symptomatic  manifestations  of  syphilitic  disease  of  the  cen- 
tral nervous  system  are  aside  from  clear-cut  cases  equally  as  relative 
and  depend  upon  the  localization  of  the  syphilitic  process  and  the 
susceptibility  of  the  tissues.  Disease  of  the  optic  nerve  manifested 
by  varying  degrees  of  impaired  vision  and  transitory  or  permanent 
amaurosis  is  observed  in  all  syphilitic  disease  of  the  central  nervous 
system.  The  frequency  of  loss  of  pupillary  reaction  to  light  with 
preservation  of  the  reaction  to  accommodation  observed  by  Argyll- 
Robertson  in  1869  was  first  associated  with  tabes  by  Erb.  Gowers,*^ 
in  1881,  stated  "That  it  may  be  taken  as  a  practical  rule  that, 
apart  from  general  paralysis  of  the  insane,  reflex  iridoplegia  always 
indicates  either  syphilis  or  tabes."  Today  the  Argyll-Robertson 
pupil  is  considered  the  most  common  manifestation  of  parenchy- 
matous syphilis,  and  it  is  found  in  cases  of  general  paralysis  and 
cerebral  syphilis.  That  the  Argyll-Robertson  pupil  is  no  longer 
absolutely  diagnostic  of  syphilitic  involvement  of  the  nervous 
system  is  shown  by  the  observation  of  Vincent,^  who  has  reported 
a  case  of  unilateral  Argyll-Robertson  pujnl  as  the  result  of  trauma ; 
by  that  of  Nonne  and  Wohlivell,^''  who  reported  its  occurrence  in 
alcoholism,  and  also  that  of  Dejerine  and  ^Nlirallee,^^  Sicard  and 
Galezowski,^^  who  reported  a  unilateral  Argyll-Robertson  pupil 
occurring  in  a  case  of  syringomyelia.  Mydriasis  commonly  found 
in  cerebral  syphilis  is  likewise  found  in  general  paresis,  and  anisocoria 
is  seen  in  all  types  of  syphilitic  disease  of  the  central  nervous 
system,  but  neither  is  pathognomonic.  Disease  of  any  of  the  other 
cranial  nerves  has  been  observed  in  all  types  of  syphilitic  involve- 
ment of  the  central  nervous  system.  The  tendon  reflexes  may  be 
lost  or  increased  again,  dependent  u{)on  the  localization  of  the 
process.  Transitory  or  permanent  amaurosis,  aphasia  and  hemi- 
plegia, are  common  both  in  general  i)aresis  and  cerebral  syphilis, 
liemijilegia  likewise  not  infrequently  being  a  complication  of  tabes. 

M|)il('ptic  convulsions,  focal  or  ditt'use,  are  seen  in  syphilitic 
meningitis,  cerebral  syphilis,  and  general  paresis,  INIarinesco  and 

•  Lancf't.  1881.  95.  »  Kovm:  Sooioto  do  XciiroloKic,  Jimc,  1910. 
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]Minea'*  recently  reporting  a  case  of  general  paresis  dying  during 
epileptic  convulsion,  and  Xonne  two  cases  in  which  epilepsy  j)re- 
ceded  tabes  dorsalis.  To  the  pain  due  to  tabetic  root  lesions  we 
have  a  simile  in  the  cephalgias  frequently  observed  in  general 
paresis  and  cerebral  syphilis,  and  so  long  considered  to  be  of  in- 
creased nocturnal  severity  in  character.  Considering  the  diffuse 
lesions  of  general  paresis  the  changes  of  character  and  the  psychical 
manifestations  exhibited  by  these  ])atients  is  not  to  be  wondered 
at;  but  one  frequently  sees  similar  phenomena  in  cases  showing 
evidences  of  focal  involvement,  and  the  severity  of  the  sympto- 
matology is  not  always  indicative  of  the  extent  of  the  process  in  the 
nervous  tissue,  it  being  frequently  impossible  to  pronoimce  before- 
hand a  marked  or  slight,  dift'use  or  focal,  anatomical  involvement. 
The  stand  of  ]M.  Nonne  is  indeed  somewhat  obscure,  as  is  shown 
in  his  conclusions  of  a  case  presenting  symptoms  of  neurasthenia 
with  periods  of  depression:  The  serological  examination  in  this 
case  showed  the  Wassermann  test  to  be  positive  on  the  blood  and 
spinal  fluid,  with  a  lymphocytic  count  of  33/3  in  the  spinal  fluid. 
The  microscopic  findings  were  infiltration  of  the  pia  mater  and  of 
the  vessel  sheaths  of  the  small  vessels  in  the  cord  and  cerebral  cortex 
with  round  cells  and  a  few  plasma  cells,  and  the  changes  in  the 
nervous  tissue  were  distinctly  focal  in  character.  He  asks,  "Was 
one  justified  in  diagnosing  this  a  case  of  cerebral  syphilis?  on 
this  depending  upon  what  we  until  now,  and  as  I  myself  mean, 
clinically  considered  as  cerebral  syphilis,  my  answer  is  No,  for  we 
have  here  no  symptomatology  of  localized  syphilitic  changes,  but, 
on  the  contrary,  in  a  clinical  sense,  only  evidence  of  diffuse  involve- 
ment." 

Of  the  manifestations  due  to  the  loss  of  the  cortical  inhibitory 
control  commonly  observed  in  the  diffuse  lesions  of  general  paresis 
we  also  find  evidences  in  the  more  localized  changes  of  cerebral 
syphilis,  and  trophic  disturbances  may  be  observed  in  any  syphilitic 
involvement  of  the  central  nervous  system. 

Just  as  it  has  been  shown  that  the  Treponema  pallidum  is  the 
causative  agent  of  the  early  and  late  manifestation  of  syphilitic 
disease  of  the  body,  so  also  is  it  found  that  the  characteristic  reac- 
tion i)r()duced  irrespective  of  location  or  time  of  involvement  con- 
sists in  a  ])erivascular  infiltration  of  mononuclear  lymphocytes  and 
plasma  cells  with  proliferation  of  the  walls  of  the  affected  vessels  and 
subsequent  degeneration  of  the  surrounding  tissue,  due  either  to  the 
presence  of  the  organism  itself  or  to  the  metabolic  changes  resulting 
from  the  disturbed  vascular  condition.  The  ultimate  result  of 
the  presence  of  the  organism  in  the  nervous  system  being  a  neuronic 
degeneration,  whether  of  the  spinal  sensory  neuron,  as  in  tabes,  the 
cortical  association  neuron,  as  in  general  paralysis,  the  visual  neuron, 
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as  in  primary  optic  atrophy,  the  upper  motor  neuron,  as  in  primary 
lateral  sclerosis,  or  the  lower  motor  neuron,  as  in  progressive  mus- 
cular atrophy.  The  miscroscopic  findings  today  generally  con- 
sidered as  diagnostic  of  general  paresis  are  those  of  a  diffuse  paren- 
chymatous syphilis  with  loss  of  tangential  fibers,  neuroglia  over- 
growth, infiltration  of  the  sheaths  of  the  smaller  vessels,  with 
mononuclear  lymphocytes  and  plasma  cells,  possible  disturbance 
of  the  cortical  lamellation,  and  occasional  focal  exacerbations. 
Cerebral  syphilis  or  mesoblastic  syphilis  is  considered  to  be  either 
vascular,  meningeal,  or  gummatous. 

In  an  examination  of  the  pathological  material  of  fifty-three 
cases,  including  tabes,  tabo-paresis,  general  paralysis  of  the  insane, 
cerebral  syphilis,  and  syphilitic  meningitis  in  the  Laboratory  of 
Neuropathology  of  the  University  of  Pennsylvania,  I  was  impressed 
by  the  similarity  of  the  pictures.  In  all  one  finds  to  a  greater  or 
less  extent  an  infiltration  of  the  meninges  and  the  sheaths  of  the 
smaller  vessels  of  the  central  nervous  system  by  mononuclear 
lymphocytes  and  plasma  cells,  and  further,  this  infiltration  in 
general  paresis  does  not  confine  itself  to  the  vessel  sheaths  or  in 
cerebral  syphilis  to  the  surface  of  the  central  nervous  system. 
In  considering  the  degree  of  degeneration  of  the  nerve  cells,  one 
must  realize  that  he  is  dealing  with  a  variable  ciuantity  and  not  too 
freely  describe  diminution  or  loss  of  the  nerve  cells.  Of  the  chromo- 
philic  granular  changes  of  the  cells,  one  frequently  finds  most  pro- 
nounced focal  changes  in  general  paralysis,  and  not  infrequently 
severe  symptomatic  evidence  of  general  paralysis  and  cerebral 
syphilis,  with  little  or  no  changes  in  the  granular  cellular  arrange- 
ment. A  disturbance  of  cortical  lamellation  is  seen  only  in  severe 
advanced  cases  and  consequently  can  not  be  pathognomonic.  In 
considering  a  loss  of  the  tangential  fibers  and  glial  overgnnvth 
one  is  again  dealing  with  the  relative.  Not  uncommonly  in  either 
general  paralysis  or  cerebral  syphilis  there  is  a  pronounced  lack  of 
correlation  between  the  symptomatic  and  microsco})ic  findings. 
It  may  be  possible  that  the  explanation  why  some  alienists  can  so 
readily  diagnose  between  general  paralysis  and  cerebral  syphilis 
may  lie  in  the  fact  that  patients  with  early  or  intermediate  states 
rarely  find  admission  to  insane  hospitals,  and  their  experience  has 
been  gained  chiefly  from  advanced  types. 

Just  as  the  causative  agent  and  the  tissue  reaction  in  syphilis 
(»f  the  central  nervous  system  are  sinn'lar,  so  also  are  the  laboratory 
findings  in  the  serological  tests,  the  characteristic  findings  in  the 
spinal  fluid  being  a  lymphocytosis  and  an  increase  of  the  globulin 
and  albumin.  It  was  at  one  time  held  that  the  Wassermann  test 
was  idike  positive  on  the  blood  serum  of  general  paresis  and  cerebral 
sy|)liilis,  but  was  as  fre(|uently  nc^gative  on  the  cercbn^spinMl  fluid 
in  cerebral  syphilis  as  positive  in  general  paresis,  and  further,  that 
marked    lymphocytosis   was   more   frequently    found    in    cerebral 
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syphilis.  Nonne"  makes  the  following  statement:  "In  general 
paresis  the  Wassermann  on  the  blood  serum  is  positive  in  100  per 
cent,  of  the  cases;  on  the  cerebral  spinal  fluid  using  0.2  c.c.  of  the 
Huid  in  90  to  95  per  cent.,  and  using  1  c.c.  in  a  100  j)er  cent.,  phase 
1  is  positive  in  95  to  100  per  cent,  of  the  cases.  In  cerebral  syphilis 
the  blood  serimi  is  positive  in  70  to  80  per  cent,  of  the  cases;  on 
the  cerebral  spinal  fluid  by  the  original  method  in  20  per  cent,  of 
the  cases,  and  by  Hauptmann's  method  in  100  j)er  cent,  phase  1 
is  always  positive."  Feldes  and  jMcIntosh^''  state:  "A  positive 
reaction  in  the  fluid  indicates  a  syphilitic  lesion  of  the  central 
nervous  system.  In  active  untreated  cases  of  dementia  paralytica, 
tabes  dorsalis,  and  cerebral  syphilis  the  reaction  is  positive  both 
in  the  serum  and  cerebral  spinal  fluid.  In  cerebral  syphilis  without 
involvement  of  the  spinal  cord  the  cerebrospinal  fluid  is  negative. 
Except  in  the  latter  cases  the  strength  of  the  reaction  has  no  certain 
diagnostic  value.  The  reaction  is  apt  to  be  negative  in  the  serum 
or  cerebrospinal  fluid  in  the  cases  of  hemiplegia,  non-progressive 
tabes  dorsalis,  and  old  lesions  of  the  nervous  system,  especially  in 
cases  of  stationary  congenital  syphilis."  Kirchbergi*^  found  in  an 
examination  of  one  hundred  cases  of  general  paretics  the  Wasser- 
mann reaction  to  be  positi\e  on  the  fluid  in  7S  ])er  cent,  of  the 
cases  and  on  the  blood  in  93  per  cent.  He  concluded  that  the  diag- 
nosis of  general  paralysis  should  never  be  excluded  because  of  a 
negative  Wassermann  reaction,  and  inasmuch  as  eleven  of  the 
twenty-two  cases  showing  negative  Wassermann  were  tabo-paretics, 
the  Wassermann  reaction  could  no  longer  be  used  as  a  differential 
point  between  tabes  and  general  paresis.  Mitchell,  Darling,  and 
Newcomb  in  an  examination  of  the  lymphocytosis  of  the  spinal 
fluid  in  clinical  cases  of  syphilis  of  the  central  nervous  system  found 
counts  as  high  as  120  and  as  low  as  0  in  cases  of  general  paresis. 

I  wish  to  express  my  thanks  to  Dr.  William  (i.  S])iller  for  placing 
the  above  material  at  my  disposal  and  for  many  kind  suggestions 
in  the  preparation  of  this  paper. 


PERMANENT  PARTIAL  COMPRESSION  OF  BOTH  COMMON 

CAROTIDS  IN  EPILEPSY:    A  REPORT  OF  EIGHT 

OPERATIONS. 

By  Joseph  Rilus  Eastman,  M.D., 

INDIANAPOLIS,  INDIANA. 

Ligation  of  the  large  afferent  vessels  of  the  brain  for  the  relief 
of  epilepsy  is  not  a  new  procedure.    Although  such  operations  have 

'♦  Diagnose    and    Therapie   der   Syphilogenen   Erkrankungen   des   Zentralnerven 
Systems. 

«  Brain,  1913,  xxxvi,  19.3.  >«  Archiv  f.  Psych,  ii.  Nerven.,  1914. 
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never  received  anything  approaching  general  recognition,  one  may 
find  in  a  search  of  the  Hterature  embracing  the  last  few  decades 
record  of  many  instances  of  ligation  of  one  or  more  of  the  large 
arteries  of  the  neck  in  epileptics. 

Baracz/  Sommer,-  Binswanger,^  Wyeth,'  Hasse,'  and  Alexander* 
have  mentioned  the  favorable  etfegt  upon  general  epilepsy  which 
may  be  induced  by  ligation  of  the  carotids  or  vertebrals.  ^lany 
years  ago  Wyeth  observed  that  "  since  dilatation  of  the  arterioles 
and  capillaries  of  the  medulla  oblongata  is  accepted  by  Schroeder, 
van  der  Kolk,  Xeimeyer,  and  others  as  the  most  constant  lesion 
in  epilepsy,  I  would  suggest,  and  would  perform  if  the  opportunity' 
presents,  deligation  of  both  vertebral  arteries.  This  would  arrest 
the  direct  and  probably  irritating  flow  of  the  blood  through  this 
ganglion,  leaving  the  recurrent  flow  from  the  carotids  through  the 
posterior  communicating  arteries  to  supply  the  necessary  amount 
of  nutrition  to  this  portion  of  the  encephalon." 

Alexander,  of  Liverpool,  ligated  the  vertebral  arteries  in  epilepsy 
with  what  seemed  at  first  to  be  excellent  effect,  but  later  reported 
this  method  to  be  without  value  (Binswanger  and  Momburg). 
The  investigations  of  Ritters^  sought  to  explain  the  failure  of 
veretebral  ligation.  They  apparently  made  clear  that  the  vertebral 
arteries  play  an  unimportant  role  in  the  blood  supply  of  the  brain. 
The  carotids,  according  to  Ritters,  conduct  almost  all  of  the  blood 
to  the  brain. 

Delegeniere*  observed  excellent  results  in  a  case  of  epilepsy  fol- 
lowing ligation  of  the  superior  longitudinal  sinus  just  above  the 
torcular  Herophili.  During  a  trephining  it  became  necessary  to 
ligate  the  longitudinal  sinus  to  prevent  hemorrhage.  Delegeniere 
regards  epilepsy  as  a  clinical  syndrome  common  to  many  patholog- 
ical conditions,  and  holds  that  the  many  causative  lesions  of  epilepsy 
produce  in  different  ways  a  permanent  dilatation  of  the  veins  upon 
the  surface  of  the  cerebral  hemispheres.  He,  therefore,  regards  it 
a  logical  step  to  modify  the  venous  circulation  of  the  cortex  by  liga- 
tion of  the  terminal  portion  of  the  longitudinal  sinus  in  the  l)elief 
that  distention  of  the  superficial  cerebral  veins  is  the  cause  of  irri- 
tation of  the  cortex.  lie  regards  this  operation  as  analogous  in  its 
purpose  and  mode  of  action  to  ligation  of  the  upper  i)art  of  the 
internal  saphenous  vein  for  varicosities  of  the  veins  of  the  leg.  that 
is,  placing  a  ligatvire  around  the  longitudinal  sinus  would,  he  says, 
bring  about  a  collapse  of  the  o\erdistended  veins  which  supply  tlu* 
sinus. 

Jonnesco,  xon  Jacksch.  Spratling  and  Park.   lost^ph  Beck,  and  a 

'  Wieii.  mcd.  Wchnsclir.,  1889  »  Virchows  Arch.,  1890,  cxix.  2.  .'WJ. 

'  Die  P>pilcpsie.  *  Essays  in  Surgical  Anatomy. 

'  Krankheiten  des  Nervensystems,  297. 

•Cowers,  Dis.  of  Nerv.  Sys.,  vol.  ii.  "  \irli.  d.  C^ie.s.  f.  Pliir..  191.?. 

"Arch.  Prov.  de  Chir.,  1914,  No.  10. 
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number  of  others  have  performed  cervical  sympathectomy  in  gen- 
eral epilepsy  with  a  view  to  cutting  ofY  sensory  stimulation  from  the 
viscera  and  especially  to  influence  directly  the  circulation  of  the 
brain  by  changes  in  the  caliber  of  its  bloodvessels  through  the  action 
of  the  vascular  nerves. 

Lafforgue^  observed  in  rabbits  as  a  direct  result  of  stimulation  of 
the  cervical  sympathetics,  spasmodic  ischemia  of  the  whole  cere- 
brum, cerebellum,  and  medulla  oblongata. 

Jonnesco  concluded  that  the  cervical  sympathetics  contained 
vasoconstrictor  fibers  for  the  head,  face,  and  heart.  This  was  made 
evident  by  electric  excitation.  What  is  more  important  in  this 
connection,  Jonnesco  further  noted  that  the  cervical  sympathetics 
contained  vasodilators  for  the  inner  part  of  the  cheeks,  gums  and 
lips  and  for  the  brain.  This  was  shown  by  the  application  of  feeble 
currents. 

Winters'  table  shows  that  of  122  cases  of  general  epilepsy,  treated 
by  cervical  sympathectomy,  6.6  per  cent,  were  cured,  13.9  per 
cent,  were  preliminarily  cured,  18.9  per  cent,  improved,  54.9  per 
cent,  not  improved,  and  5.7  per  cent.  died. 

The  pathogenesis  of  epilepsy  is  obscure,  and  we  are  still  ignorant 
of  the  cause  of  the  attack.  Many  writers  consider  it  unlikely  that 
a  palpable  anatomical  alteration  exists.  OrloflF'"  found  no  charac- 
teristic changes  except  thickening  of  the  glia,  especially  in  Amnion's 
horn,  possibly  a  congenital  sclerosis. 

The  claim  of  Chaslin  that  a  gliosis  is  to  be  regarded  as  the  cause 
of  epilepsy  is,  as  stated  by  Hirt,  by  no  means  proved.  Much  more 
plausible  is  the  theory  that  the  amoimt  of  blood  in  the  brain  is  of 
some  importance  in  this  connection. 

Turner"  says  that  the  exciting  cause  of  epileptic  attacks  is  a 
sudden  stasis  in  the  blood  stream,  usually  in  a  limited  portion  of 
the  cortex. 

Bechterew  believes  that  there  is  an  increased  blood  flow  to  the 
l)rain  and  a  temporary  dilatation  of  the  capillaries  during  the  attack. 
Ik'chterew's  views  were  based  upon  the  experiments  of  Todorsky.'- 
()n  the  other  hand,  von  Leyden  and  Sommer  noted  evidence  that 
the  exciting  cause  of  the  ei)ileptic  attack  is  anemia  of  the  brain. 
The  former  observed  epileptic  attacks  in  cases  of  aortic  stenosis 
undoubtedly  as  the  result  of  a  temporarily  insufficient  blood  sui)ply, 
and  the  latter  remarked  their  occurrence  in  a  case  of  ankylosis  of 
the  atlas  which  had  produced  narrowing  of  the  vertebral  canal  in 
its  upper  portion. 

It  has  been  observed  that  sodium  santoninate  injected  into  rab- 
bits quickens  the  pulse  and  respiration.    The  rabbits'  ears  become 

9  Quoted  by  Spratling  and  Park,  Jour.  Nerv.  and  Ment.  Dis.,  April,  1914. 
'"  Archiv.  f.  Pschiatrie  and  Nerven  Krankheiten,  vol.  xxxviii,  Heft  2. 
"  Jour.  Mental  Science,  vol.  liii,  No.  220. 
1'  Hirt,  Diseasei?  of  General  Nervous  System,  586. 
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redder  and  hotter,  due  to  the  increased  blood  supply.  This  is 
followed  by  fine  fibrillary  contractions.  With  larger  doses,  convul- 
sions appear  with  clonic  spasmodic  movements  followed  by  return 
to  the  normal.  JellifTe^^  found  in  rabbits  thus  injected  with  santonin, 
intense  conjestion  of  the  meninoces  and  of  all  the  cerebral  vessels, 
large  and  small. 

Permanent  narrowing  of  both  common  carotids  was  adopted  by 
Momburg"  for  the  relief  of  epilepsy  in  2  cases.  Coming  accidentally 
upon  an  epileptic  during  a  seizure  in  the  street,  it  occurred  to  him 
to  apply  digital  compression  to  both  carotids  to  determine  the 
effect  of  such  compression  upon  the  typical  clonic  contractions  which 
were  present.  With  thumb  and  forefinger  he  compressed  both 
common  carotids  and  almost  immediately  the  convulsive  move- 
ments ceased,  the  man  drew  a  deep  breath,  opened  his  eyes,  looked 
about,  and  seemed  to  be  conscious.  While  being  carried  into  a 
neighboring  house  the  convulsions  reappeared,  but  compression 
of  the  carotids  with  both  thumbs  again  caused  the  contractions  to 
cease  and  consciousness  to  return. 

Epileptic  convulsions  had  previously  been  controlled  through 
digital  compression  by  others.  Binswanger  speaks  of  it  in  his  work 
on  epilepsy  as  having  been  recommended  by  von  Reimer  in  the 
middle  of  the  last  century,  and  later  by  Corning.  Hasse,  according 
to  Momburg,  regarded  the  procedure  as  difficult,  and  had  observed 
no  successful  trials  of  it.  At  the  suggestion  of  Momburg,  Volland 
was  successful  in  several  instances  in  controlling  epileptic  attacks 
by  digital  compression  of  the  carotids.  He  observed,  as  did  Hasse, 
that  it  is  not  always  easy  thus  to  compress  the  carotids,  owing  to 
the  thick  neck  musculature  and  the  deep  position  of  the  vessels. 
My  colleague  at  the  Indianapolis  City  Hospital,  Dr.  Will  C.  Moore, 
succeeded  in  arresting  the  attack  in  a  single  instance  by  digital 
compression  of  the  carotids. 

Moml)urg  permanently  narrowed  the  common  carotids  in  2  cases 
with  silver  wire  loops,  proceeding  from  the  convenient  hypothesis 
that  in  epileptics  the  seat  of  the  disease  is  represented  by  the  entire 
brain,  and  may  be  looked  upon  as  an  abnormal  state  of  irritability, 
and  that  this  irritability  may  be  decreased  by  decreasing  the  blood 
su])])ly  and  by  decreasing  the  nutrition  to  lower  the  irritability  of 
cells  without  eH'ecting  the  vitality  of  such  cells. 

Momburg  oi)erated  under  novocain  suprarenin  anesthesia,  com- 
pressing both  carotids  by  twisting  th<;  crossed  ends  of  a  silver  wire 
looj)  until  the  tenii)oral  pulse  became  barely  perceptible  on  the 
corn^sponding  side.  He  operated  on  2  cases,  one  in  Februar\ 
and  one  in  March,  li)14.  Distinct  improvement  followed  in  both 
instances.  His  pnl)lishe(l  article  in  the  Driihchc  wrdizitii.sThr 
]]'(>cliniNc/ir!ff   appeared    within    h^ss    than    two   months   after   the 

".lour.  Menial  aiui  Xfiv.  i)is.,  I'tOil.  p.  J.M'. 
'^  Dcutsch.  mod.  Wiisjchr.,  April,  1014. 
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first  operation  and  within  one  month  after  the  second.  It  need 
hardly  be  said  that  a  report  made  so  soon  after  such  an  operation 
must  be  looked  upon  as  of  somewhat  doubtful  value  for  several 
reasons,  two  of  which  are  that  sufficient  time  did  not  elapse  for  the 
development  of  compensatory  dilatation  of  the  other  vessels  and 
establishment  of  collateral  circulation,  and  that  such  temporary 
beneficial  results  will,  as  has  been  noted  frequently  by  neurolo«;ists, 
follow  the  performance  of  almost  any  operation  upon  an  epileptic. 

During  August,  1914,  I  compressed  both  common  carotids  in  2 
cases  of  general  epilepsy,  the  plan  followed  being  in  most  respects 
that  adopted  by  Momburg.  I  did  not  employ  local  anesthesia  in 
the  first  case  for  the  reason  that  the  attacks  were  so  frequent,  occur- 
ring as  often  as  seven  times  a  day,  that  I  feared  the  onset  of  an 
attack  might  lead  to  a  serious  surgical  accident.  Silver  wire,  1  mm. 
in  thickness,  was  passed  under  each  common  carotid,  a  short  loop 
was  cut  off,  and  the  ends  were  twisted  until  the  temporal  pulse  on 
each  side  became  so  slight  as  to  be  just  perceptible.  A  catgut  strand 
was  tied  to  the  twisted  ends  of  the  wire  and  left  hanging  out  of  the 
wound  to  be  used  as  a  guide  in  case  threatening  cerebral  symptoms 
should  require  immediate  removal  of  the  wire.  With  the  catgut 
strand  the  wire  loop  can  be  drawn  up  into  the  wound  and  snipped 
off  with  blunt-end  scissors  quickly  and  without  anesthetic  of  any 
kind. 

Of  these  two  first  cases,  one  was  in  a  young  man,  aged  twenty 
\ears,  who  had  suffered  five  or  six  attacks  of  the  grand  mal  type 
daily.  The  other  case  was  that  of  a  girl,  aged  seventeen  years,  whose 
attacks,  though  much  less  frequent,  were  also  of  the  severer  form. 
Partial  compression  of  both  common  carotids  produced  in  neither  of 
these  cases  any  untoward  effects.  Both  patients  slept  soundly,  as 
might  have  been  expected  in  view  of  the  decreased  blood  supply 
to  the  brain,  for  about  eighteen  hours.  In  both  cases  the  result 
although  gratifying,  so  far  as  the  effect  upon  the  frequency  and 
character  of  the  attacks  is  concerned,  left  much  to  be  desired. 
The  young  man,  though  distinctly  benefited,  has  had  since  the 
operation  attacks  of  petit  mal,  in  the  average,  one  and  one-half 
times  a  week.  During  the  last  month  he  has  had  but  two  attacks. 
Previous  to  operation  the  attacks,  as  stated  above,  occurred  several 
times  daily  and  were  of  severer  form.  In  the  case  of  the  young 
girl,  there  has  been  a  slight  increase  in  the  length  of  the  interval 
between  the  attacks,  and  the  character  of  the  epilepsy  has  been 
changed  for  the  time  at  least  from  grand  mal  to  mild  petit  mal. 

In  the  first  week  of  November,  1914,  I  narrowi'd  both  common 
carotids  with  silver  wire  after  the  plan  described  above  in  two 
additional  cases.  One  was  a  case  of  petit  mal  in  a  man,  aged  thirty- 
five  years,  the  other  a  case  of  grand  mal  of  the  severest  character 
and  of  long-standing  in  a  woman,  aged  forty-six  years.  The  man, 
of  thirty-five  with  petit  mal  was  apparently  somewhat  improved 
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in  that  the  interval  between  attacks  was  more  than  doubled  in 
length.  The  severity  of  the  attack  was  reduced.  The  result  in  the 
case  of  a  woman  of  forty-six  with  grand  mal  w^as  a  complete  failure. 
She  developed  coma  immediately  following  the  operation  and  the 
silver  wire  loops  were  removed,  one  within  twenty-four  hours  after 
operation  and  the  other  four  days  later.  Upon  gradual  recovery 
from  the  coma  during  the  next  two  or  three  days  following  opera- 
tion a  complete  hemiplegia  of  the  right  side  made  itself  manifest 
with  aphasia,  from  which  the  patient  is  now  slowly  recovering. 

January  10,  1915,  I  operated  on  a  fifth  case  in  the  manner 
described.  The  patient  was  a  man,  aged  thirty-three  years.  He  had 
suffered  daily  severe  attacks  following  a  blow  upon  the  head  over  the 
upper  Rolandic  area  on  the  right  side.  A  decompression  had  been 
made  without  benefit.  In  the  period  of  seven  weeks  elapsing  since  the 
carotids  were  compressed  he  had  had  no  attacks  whatever.'  wSince 
such  a  short  period  of  respite  may  follow  any  imaginable  operation 
upon  an  epileptic,  such  a  temporary  improvement  may  be  said  to 
be  without  great  significance. 

The  sixth  case  was  operated  March  6,  1915,  the  patient  being  a 
male  negro,  aged  twenty-seven  years.  For  one  year  he  had  suffered 
attacks  of  grand  mal  at  intervals  of  nine  days  with  almost  contin- 
uous headaches.  During  the  last  few  months  prior  to  operation 
the  attacks  had  increased  in  severity  and  frequency.  Between  the 
date  of  the  operation  and  April  18  there  have  been  but  two  attacks, 
one  of  petit  mal,  on  March  11,  and  one  of  grand  mal,  on  April  10. 

iMomburg  remarks  that  his  results  indicate  with  what  safety  the 
blood  supply  to  the  brain  may  be  decreased.  This  is.  I  believe, 
slightly  misleading,  notwithstanding  it  is  frankly  added  that  two 
observations  cannot  suffice  for  the  drawing  of  general  deductions. 
The  one  serious  brain  complication  in  my  experience  might  be  at- 
tributed, of  course,  to  faulty  technique  or  injudicious  case  selection. 
\et  it  seems  justifiable  in  view  of  the  paucity  of  actual  trials  of 
carotid  compression  to  say  that  except  in  youthful  persons  the  sud- 
(k'n  decrease  in  the  blood  supply  to  the  brain  may  at  any  time,  for 
aught  we  know,  give  rise  to  serious  cerebral  consequences.  It  should 
not  be  forgotten  that  the  very  factors  upon  which  hope  for  success 
in  carotid  compression  may  be  based,  namely,  the  meager  facilities 
For  the  establishment  of  <'ollateral  circulation  of  the  carotis  commiini> 
and  the  restriction  of  the  verteiirals  in  their  bony  canals  represent 
factors  of  danger  if  the  blood  supply  to  the  brain  be  decreased 
too  greatly  by  the  compression. 

It  is  unfortunate  that  in  tiie  case  of  the  brain  it  is  not  tvisy  to 
determine  by  any  of  the  known  tests  of  the  eHiciency  of  circulation 
precisely  how  much  change  is  induced  in  the  blood  supply  to  the 
brain  by  compression  of  the  carotids.  Appreciating  the  great  im- 
portance of  such  tests,  the  ignoring  of  which  may  lead  to  the  incur- 
ring of  serious  and  fatiil  errors  in  operations,  one  is  nevertheless 
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unable  in  the  case  of  the  common  carotid  to  profit  greatly  by  the 
employment  of  such  tests.  jNIatas,'^  writing  of  circulation  tests, 
remarks  that  "The  time  has  now  come  when  c\cry  progressive 
surgeon  must  regard  it  as  his  obligate  duty  to  investigate  and 
ascertain,  by  actual  tests,  what  the  behavior  of  the  peripheral  cir- 
culation will  be  whenever  an  operation  is  contemplated  in  which 
the  parent  vascular  trunk  is  liable  to  be  involved.  This  is  no 
longer  a  matter  of  academic  or  theoretical  interest,  but  a  subject  of 
l)ractical,  vital  importance  in  the  treatment  of  such  cases. 

The  Pachon  blood-pressure  method,  the  test  of  the  venous  tur- 
gescence,  the  calorimetric  test,  and  other  methods  of  great  value 
in  determining  the  efficiency  of  the  circulation  in  the  extremities 
after  occlusion  of  the  large  triniks  are  of  doubtful  j)ractical  useful- 
ness in  the  case  of  the  brain  in  comparison  with  the  simple  expedient 
of  determining  the  strength  of  the  pulse  in  the  temporal  artery. 
The  excellent  methods  of  ^Nlatas,  particularly  that  of  applying  tem- 
porarily the  aluminum  band  as  a  test  of  efficiency  of  circulation, 
would  be  of  greater  value  in  the  cases  under  consideration  were  it 
not  that  the  sleep  which  is  probably  consequent  upon  the  decreased 
blood  supply  to  the  brain  may  mask  cerebral  symptoms  which 
otherwise  would  give  warning  of  danger 

In  dogs,  both  common  carotids  and  one  vertebral  ba\e  been 
ligated  without  fatal  result,  and  in  man,  both  common  carotids  have 
been  ligated,  one  at  a  time,  with  only  two  weeks  elapsing  between 
the  operation  on  the  two  sides.  Stiles  gradually  occluded  both 
carotids  in  hydrocephalus,  two  weeks  elapsing  between  the  begin- 
ning and  the  end  of  the  occlusion.  J.  P.  Lord  and  Frazier  have  also 
followed  this  gradual  but  complete  occlusion  plan  in  hydrocephalus 
with  success,  and  Fenger*^  completely  ligated  first  one  common 
carotid  and  then  the  other  with  an  intervening  period  of  a  few 
hours,  and  with  favorable  results. 

Dr.  E.  H.  Beckman,!^  of  the  Mayo  Clinic,  in  a  case  of  aneurysm 
of  the  inside  of  the  skull  involving  the  right  lateral  sinus  associated 
with  aneurysm  of  the  left  internal  carotid  artery,  ligated  at  one 
operation  the  left  common  carotid  just  below  the  bifurcation  and 
the  right  external  carotid  artery.  The  right  and  left  internal 
jugular  and  the  left  external  jugular  veins  were  also  ligated.  The 
patient  made  an  uninterrupted  recovery  and  was  reliexed  of  pain 
and  throbbing  sensations  in  the  head. 

The  favorable  postoperative  histories  of  the  cases  cited  aboAc 
indicate  in  what  surprising  degree  the  blood  supply  to  the  brain 
may  be  reduced  in  certain  cases.  However,  it  is  by  no  means 
established  that  even  gradual  or  partial  occlusion  of  one  common 
carotid  is  entirely  free  from  danger  of  consequent  cerebral  mischief 

"Jour.  Am.  Med.  Assn.,  October  4,  1914. 
"  Ricketts,  Surgery  of  the  Thorax. 
"  Trans.  West.  Surg.  Assn.,  1914. 
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and  it  need  hardly  be  stated  that  partial  occlusion  of  both  carotids 
should  be  done  with  caution. 

Instances  of  compression  of  the  common  carotids  for  epilepsy  are 
so  few  in  number  that  general  conclusions  must,  of  course,  be 
withheld.  In  view  of  the  extremely  unsatisfactory  results  of  non- 
surgical treatment  of  general  epilepsy  the  practice  of  the  plan  of 
compression  of  the  common  carotids  may  be  considered  justifiable, 
though  the  procedure  at  present  should  be  regarded  as  an  experi- 
mental one.  Unfortunately,  today,  as  centuries  ago,  we  are  reduced 
to  the  sad  necessity  of  trying  many  uncertain  remedies  in  epilepsy, 
trusting  that  at  some  time  we  may  hit  upon  one  that  is  truly 
efficacious.  Certainly  carotid  compression  cannot  be  considered 
appropriate  in  cases  in  which  there  is  the  slightest  reason  to  suspect 
irritation  in  any  peripheral  zone  inducing  the  attack  until  such 
peripheral  irritation  has  been  excluded.  If  the  operation  is  worthy 
of  future  trial  it  is  in  cases  of  idiopathic  general  epilepsy,  occurring 
in  youthful  persons  or  in  traumatic  or  focal  epilepsy  which  has 
persisted  after  crania]  decompression,  or  other  appropriate  interven- 
tion. In  such  cases  the  operation  may  be  done  without  great  fear 
of  serious  consequences  and  with  considerable  hope  of  benefit. 

The  circumstance  that  in  three  of  the  six  cases  operated  on  by 
the  writer  the  severity  of  the  attack  was  reduced,  suggests  that 
whereas  the  increased  influx  of  blood  to  the  brain  probably  does  not 
bear  to  the  attack  the  relation  of  ultimate  cause,  nevertheless,  the 
sudden  influx  of  blood  may  determine  in  some  manner  the  time 
and  also  the  severity  of  the  attack.  IMoreover,  in  view  of  the 
accredited  fact  that  ])eri])heral  stimuli  in  almost  any  zone  may  induce 
epilepsy,  it  is  belie^•ed  that  the  suddenly  increased  influx  of  blood 
to  the  brain  may  represent  the  agent  which  activated  by  such 
stimuli  makes  the  direct  assault  upon  the  cortex.  Obviously  an 
earnest  effort  to  locate  and  correct  any  cortical  lesion  or  an  existing 
peripheral  source  of  irritation,  for  example,  in  a  stagnant  colon 
should  precede  an  attempt  to  reduce  the  aggregate  caliber  of  the 
afferent  bloodvessels  of  the  brain  in  general  epilepsy. 

In  conclusion,  I  desire  to  express  my  ai)preciation  of  valuable 
assistance  rendered  in  the  preparation  of  this  rei)ort  by  my  associates 
Doctors  W.  C.  Moore  and  H.  K.  Bonn. 


STATISTICS  OF  AGE  MORTALITY  BASED  UPON   THE  NUMBER 
OF  PERSONS  ALIVE  AT  EACH  AGE. 

Hv    ("llAULKS    M.    MONTGOMKKV,    .V.B..    M.l)., 

PHILADELPHIA. 

\'ahious  ways  have  been  conunonly  enii)loye(l  to  ex])rcss  the 
mortality  from  dilVerent  diseases  according  to  age.  One  method 
presents,  for  a  given  disease  at  a  given  age,  the  ratio  of  deaths  at 
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this  age  to  the  total  miml)er  of  all  deaths  from  that  disease  irre- 
spective of  age.  A  second  method  gives  for  a  specified  disease  at 
a  given  age  the  ratio  of  deaths  at  this  age  to  the  total  number  of 
deaths  from  all  causes  irrespective  of  age.  A  third  method  shows 
for  a  given  disease  at  a  given  age  the  ratio  of  deaths  at  this  age 
to  the  total  number  of  deaths  from  all  causes  occurring  at  that 
particular  age. 

Useful  as  these  methods  are  for  furnishing  certain  kinds  of  infor- 
mation, there  is  a  great  deal  that  they  do  not  tell  which  is  re^•ealed 
l)y  still  another  method.  This  method  expresses  for  a  certain 
disease  the  ratio  of  the  number  of  persons  dying  at  each  age  to 
the  whole  number  of  persons  alive  at  the  same  age;  that  is,  the 
mortality  from  the  disease  for  every  10,000  persons  living  at  the 
particular  age.  This  method  furnishes  something  like  an  absolute 
standard.  Such  figures  render  one  independent  of  such  variable 
factors  as  the  number  of  persons  living  at  other  age-periods,  or 
dying  at  the  other  age-periods  or  from  other  diseases.  These  other 
factors  may  be  entirely  misleading  as  to  the  proportion  of  deaths 
from  a  disease  among  those  living  at  any  one  age-period. 

This  is  by  no  means  a  new  method  for  expressing  age  mortalities, 
but  is  not  as  generally  recognized  and  employed  as  it  should  be. 
It  is  often  omitted  in  text-books  and  other  places  that  have  a  great 
opportunity  for  diffusing  knowledge. 

The  charts  presented  in  this  paper  are  compiled  from  the  United 
States  Census  Reports  for  1910.  The  figures  presented  could  not 
be  obtained  directly  from  these  reports,  but  had  to  be  compiled 
from  different  volumes,  one  volume  dealing  with  mortality  statis- 
tics, which  does  not  give  the  age  mortality  per  10,000  persons 
living  at  the  same  age,  and  the  other  volume  dealing  with  popula- 
tion statistics.  Only  the  mortality  figures  for  the  registration  area 
of  the  United  States  have  been  used,  which  includes  .58.3  per 
cent,  of  the  total  population  of  the  United  States.  The  population 
statistics  for  the  whole  country  had  to  be  reduced,  therefore,  to 
58.3  per  cent,  of  their  amount,  to  correspond  to  the  mortality 
statistics  for  the  registration  area. 

In  all  the  charts  the  dotted  line  represents  the  number  of 
deaths  for  the  disease  specified  for  different  decades  per  10,000 
persons  li\ing  at  corresponding  decades,  exce])t  in  the  pneumonia 
chart  where  this  line  indicates  the  mortality  per  1000  living  per- 
sons. The  solid  line  represents  the  ratio  of  deaths  from  a 
particular  disease  at  different  decades  to  the  whole  number  of 
dt^aths  at  all  ages  from  the  same  flisease.  The  hrolceii  line  in 
Chart  III  represents  the  ratio  of  deatlis  from  tuberculosis  at  any 
decade  to  the  total  number  of  deaths  from  all  causes  at  the 
corresponding  decade. 

The  figures  at  the  upper  part  of  the  charts  indicate  the  different 
decades. 
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The  figures  to  the  left  of  the  charts  correspond  to  the  points  on 
different  parts  of  the  curves,  and  therefore  indicate  several  things: 
(1)  the  number  of  deaths  per  10, ()()()  persons  living  at  the  specified 
decade  except  in  Chart  I,  in  which  the  mortality  is  exj^ressed  in 
terms  of  1000  living  persons;  (2)  the  number  of  deaths  due  to  the 
particular  disease  out  of  every  100  deaths  at  all  ages  from  the 
same  disease  except  in  Chart  I,  where  the  percentage  is  halved, 
that  is,  should  be  doubled  to  give  the  proper  percentages;  (3) 
only  in  Chart  III  the  number  of  deaths  due  to  a  given  disease  out 
of  every  100  deaths  from  all  causes  at  the  same  decade.  Figures 
for  those  dying  at  an  age  over  one  hundred  years  or  at  an  unknown 
age  are  not  shown. 

The  charts  deal  with  pneumonia,  typhoid  fever,  and  tuberculosis 
for  the  registration  area  of  the  United  States,  and  with  tubercu- 
losis for  Pennsylvania.  Thus  Chart  I  demonstrates  how  much  more 
frequently  persons  die  of  pneumonia  during  later  life,  provided  the 
mortality  is  based  on  the  number  of  persons  living  at  a  correspond- 
ing age,  and  how  misleading  it  would  be  to  draw  conclusions  from 
the  absolute  number  of  deaths  from  pneumonia  during  the  later 
decades.  This  chart  also  shows  that  while  the  proportion  of  deaths 
from  pneumonia  under  ten  years  of  age  is  high  compared  to  all 
deaths  from  pneumonia  at  all  ages,  the  large  number  of  persons 
alive  at  this  period  materially  reduces  the  relative  prevalence  of 
the  disease  at  this  decade. 

Chart  II  reveals  an  interesting  picture  in  regard  to  typhoid. 
The  cur^•e  depicting  the  high  figures  for  the  decade  twenty  to 
twenty-nine  corresponds  to  the  average  teaching  that  typhoid 
predominates  markedly  in  youth  and  early  adult  life,  this  par- 
ticular curve  in  the  chart  and  the  prevalent  teaching  on  the  sub- 
ject being  based  upon  the  relation  between  the  number  of  deaths 
from  typhoid  at  this  period  and  the  total  number  of  deaths  from 
typhoid  at  all  ages.  The  other  curve  in  the  chart  shows  the  number 
of  deaths  from  typhoid  at  each  decade  for  each  10,000  persons  living 
at  the  same  decade,  the  contrasts  in  this  curve  being  noticeably 
less  striking  tlian  in  the  other  curve. 

Chart  1 1 1  pictures  the  mortality  curve  for  all  forms  of  tuberculosis 
in  the  registration  area  of  the  United  States,  and  shows  what  has 
long  been  known,  but  is  frequently  overlooked,  that  tuberculosis 
continues  unabated  its  extensive  ravages  even  among  elderly  per- 
sons, tiiougli  the  jibsolute  tnnnber  of  deaths  from  tuberculosis  is 
actually  diiniiiishing.  .Vniong  those  who  have  emphasized  the  high 
mortalitx  from  tuberculosis  among  the  aged  are  Wilson  Fox  and 
Cornet.  A  recent  pamphlet  issued  by  the  Maryland  State  Depart- 
ment of  Health,  entitled  "A  Brief  Review  of  the  TulnTculosis 
Cam|)aign,  1!K)4  1!)14,"  shows  that  "in  the  white  population 
beginning  with  the  twentieth  year  of  life  all  persons  are  e(juall> 
liable  to  death  from  tuberculosis." 
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(^hart  III  contains  a  third  (•ur\e,  not  present  in  the  otlier  cliarts, 
representin<j  tlie  tiiben  iilosis  mortality  at  flifVerent  decades  in 
coni})aris()n  to  the  total  mortality  from  all  diseases  at  correspond inu; 
decades. 

Chart  1\  indicates  the  prevalence  of  tuberculosis  in  Pennsylvania 
at  different  ages,  the  mortality  actually  increasing  in  the  decade 
seventy  to  seventy-nine.  The  figures  given  by  Cornet  indicate 
that  for  every  10,000  males  between  sixty  and  seventy  years  of 
age  as  many  as  99.65  die  of  tuberculosis.  German  statistics  fre- 
quently give  a  relatively  higher  mortality  from  tuberculosis  among 
the  aged  than  do  the  P^nglish  figures. 

Smaller  divisions  of  the  age-periods  than  decades  will  often  furnish 
more  important  information.  Thus  we  find  for  the  registration 
area  of  the  I  nited  States  for  pneumonia  (all  forms)  147.3  persons 
die  under  one  year  of  age  per  10,000  persons  alive  at  this  age,  while 
the  mortality  at  four  years  is  only  6.7  per  10,000.  Again,  the 
mortality  for  diarrhea  and  enteritis  under  one  year  is  345.7  i)er 
10,000  and  at  four  years  only  2.5  per  10,000. 

Much  more  could  be  said  on  this  subject,  but  I  trust  the  one 
point  it  seemed  worth  while  to  specially  empliasize  has  been  made 
plain,  that  no  figures  satisfactorily  express  the  frequency  of  the 
deaths  from  any  disease  at  a  given  age  unless  they  show  the  number 
of  deaths  from  the  disease  for  every  10,000  persons  living  at  the 
same  age. 


CONCERNING  THE  PRESENCE  OF  TUBERCLE  BACILLI  IN  THE 
BLOOD  OF  TUBERCULOUS  PATIENTS.' 

By  Leo  Kessel,  M.D., 

NEW    YORK    CITY. 

The  results  of  numerous  studies  of  this  subject  during  the  past 
ten  years  have  shown  a  complete  lack  of  agreement  among  the 
various  investigators.  Some  authors  claim  to  have  demonstrated 
tubercle  bacilli  regularly  by  a  direct  microscopic  examination  of 
the  blood  of  tuberculous  patients  and  frequently  by  the  inoculation 
of  such  blood  into  guinea-pigs  and  rabbits,  while  other  workers 
in  this  field  report  constantly  negative  results  when  microscopic 
examinations  were  made  and  few  or  no  positive  results  when  animal 
inoculations  were  employed.  A  review  of  the  earlier  work  has  been 
given  by  Bergeron,-  and  the  more  recent  literature  was  well  reviewed 
by  Ernest  Fraenkel,'^  and  in  this  country  by  Berry.'    That  tubercle 

'  This  work  was  carried  out  in  the  wards  and  laboratories  of  the  Montefiore  Home 
and  Hospital  for  Chronic  Diseases. 

^  Etude  critique  sur  la  presence  du  bacille  de  Koch  dans  le  sang,  Th^se,  Paris,  1904. 

•''Schmidt's  Jahrbucher,  March,  1913,  cccxvii,  Hft.  2,  201. 

4  Tubercle  Bacilli  in  the  Blood,  Jour.  Inf.  Dis.,  1914,  xiv,  162. 
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bacilli  are  at  times  present  in  the  blood  in  acute  miliary  tuber- 
culosis was  demonstrated  by  Weichselbaum,''  Lustig,^  Meisel/ 
and  others.  The  occasional  presence  of  tubercles  in  the  spleen, 
liver,  kidneys,  and  other  organs  of  patients  who  have  died  of  chronic 
pulmonary  tuberculosis  indicates  that  at  times  tubercle  bacilli 
gain  access  to  the  circulation.  Weigert^  emphasized  the  fact  that 
pulmonary  tuberculosis  in  contrast  to  acute  miliary  tuberculosis 
was  not  to  be  considered  a  general  infection,  and  his  views  were 
until  recently  regarded  as  a  fundamental  truth  in  the  pathology 
of  human  tuberculosis. 

During  the  past  ten  years  many  authors  have  claimed,  upon  the 
basis  of  their  investigations,  that  in  cases  of  chronic  pulmonary 
tuberculosis,  tubercle  bacilli  are  often  present  in  the  blood  even 
in  the  incipient  stage  of  the  disease  (Kennerknecht,^  Kurashige,'*^ 
Jessen  and  llabinowitsch,"  and  Liebermeister,i'-  while  others  state 
that  they  have  found  the  organism  in  the  blood  of  clinically 
healthy  persons  (SuzAiki  and  Takaki,^^  Rumpf'^).  Kennerknecht 
and  Kurashige  insist  upon  the  existence  of  a  primary  bacillemia 
in  tuberculous  infections. 

In  order  to  determine  the  presence  of  tubercle  bacilli  in  the 
circulation,  two  main  methods  have  been  pursued.  Those  workers 
who  have  relied  upon  one  of  these — namely,  the  microscopic  exami- 
nation of  the  blood — have  reported  results  varying  from  0  per  cent, 
to  100  per  cent,  positive  findings.  At  first,  simple  blood  smears  or 
the  inoscopic  method  of  Jousset^^  were  employed  for  microscopic 
examination;  then  the  antiform  and  the  acetic  acid  method  of 
blood  examination  (Staubli^'') ,  and  finally  the  Schnitteiv"  method  was 

'  Tuberkclbacillcn  iin  ]iliit(!  l)ci  allKCiiieincr  tikut(T  miliar  Tul)erkiilosc,  Wien. 
med.  Wochcnschr.,  ISM,  No.  12,  SM. 

*  Uchcr  tuhorkolhacillon  iiu  Bluto  bei  an  allg;<'iiK'iiicn  akutor  miliar  tuberkulosc 
P>kranktcn,  V\ioii.  med.  W'ocliotischr.,  1S84,  No.  4S,  1430. 

"  Vorkommcii  von  TuborkeU)aciIlen  im  Blute  bei  allgemeinen  akuten  miliar  tuber- 
kulosc,  Wic-n.  med.  Wochensehr.,  1884,  No.  48,  1429. 

'  Neue  Mittheilungen  iiber  Pathonenic  der  acuten  allgemeinen  miliar  Tuberculose, 
Deut.  med.  Woehenschr.,  188.S,  No.  24.  349. 

'  Ueber  das  Vorkonimen  von  Tidicrkclbazillcn  im  Stronienden  Bint  bei  Kindern, 
Beitriljje  z.  klin.  tl.  Tuberkulose,   1912,  xxiii,  205. 

'"  Ueber  das  Vorkommen  de.s  Tidjerkiil  liacillus  im  Stromendcn  Blut  der  Tuberku- 
losen,  Zeitsehr.  f.  Tnberk.,  1911,  xvii,  Hft.  4,  347. 

"  Ueber  da.s  Vorkommen  von  Tuberkelbacillen  im  Kreisenden  Blute  und  die 
praktischc  Bedeiilung  dio.ser  lOr.sheiniing,  Dent.  med.  Wochensehr.,  1910,  No.  24. 
niG-1118. 

"Ueber  "Seeundare"  Tnberknlow,   Med.  klin..    1912.   No.  2c,.   1018-1022. 

1.1  Ueijor  (lie  BeziehuiiK  zwi.schen  der  von  I'ininct.schen  Reaction  und  den  Tuberkel- 
bacillen im  Blut,  Cent  rail)!,  f.  liacterial,  Oris.,  1911,  Ixi,  149. 

'<  Ueb(M-  das  vorkonuneii  xon  Tuberk(-ll)acillen  im  Blutatrom,  Miinch.  med.  Woch- 
ensehr., 1912,  No.  3(),  19.")1. 

"  Nouvellu  Mcthode  jiour  i.soler  le  bacilic  i\v  Koch  iles  bumeurs  dc  I'organisme,  La 
seniaine   m^-dicale,    1903,    No.  3,   22. 

"  Beitriige  z!im  nachweis  von  I'ara.siten  im  Hlul.  Miinch.  med.  Wochensehr.,  1908, 
No.  .■)0,  2(501. 

'•  Nachweis  u.  Bcdeutung  der  Tuberkelbacillen  im  Stnunenden  Blut,  Dent,  med 
Wochensehr.,  1909.  No.  3f>,  1566. 
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generally  adopted.  There  have  been  several  modifications  of  this 
last  method  by  various  investigators;  all,  however,  are  funda- 
mentally similar.  The  pitfalls  encountered  in  the  microscopic; 
methods  elaborated  to  determine  the  presence  of  tubercle  bacilli 
in  the  blood  are  many,  and  so  misleading  as  to  cast  doubt  upon  the 
reliability  of  the  positive  reports  by  microscopic  examination.  Thus, 
distilled  and  tap  water  have  been  found  by  Beitzke^*  and  Brem,''-* 
respectively,  to  contain  acid-fast  organisms.  The  stroma  of  red- 
blood  corpuscles,  lecithin,  and  cholestrin  are  acid-fast,  and  may, 
as  IMaixner^*'  has  shown,  be  mistaken  for  tubercle  bacilli.  Flakes 
of  fibrin  (Kahn)-^  and  red-colored  crystals  (Lange  and  Lindemann)-'- 
may  similarly  lead  to  error.  Anyone  who  has  examined  antiformin 
blood  sediment  stained  according  to  the  Much  method  for  granules 
will,  we  believe,  readily  grant  that  the  definite  identification  of 
tubercle  bacilli  is  difficult  and  that  the  possibility  of  error  is  con- 
siderable; and  finally  it  has  long  been  known  that  organisms  other 
than  the  tubercle  bacillus,  existing  in  our  environment,  may  be 
acid-fast  and  that  saprophytic  bacteria  occasionally  acquire  an 
acid-resistant  power. 

The  other  method  which  has  been  employed  is  that  of  animal 
inoculation,  and  for  this  purpose  the  guinea-pig  has  been  the 
animal  commonly  used.  That  this  animal  is  susceptible  to  infection 
with  tubercle  bacilli  is  a  well-established  fact,  and  while  some 
investigators  who  claim  advantages  for  the  microscopic  method 
have  stated  that  the  guinea-pig  is  not  sufficiently  sensitive,  it  has 
been  shown  by  Selter-^  that  ten  tubercle  bacilli  suffice  to  inoculate 
a  guinea-pig  successfully,  and  Fraenkel  and  Baumann-^  think 
that  this  can  be  accomplished  with  a  single  organism.  In  order 
to  avoid  the  possibility  of  using  guinea-pigs  previously  inoculated 
with  tuberculosis  a  preliminary  tuberculin  test  can  be  made. 
It  is  probably  true  that  all  guinea-pigs  are  not  equally  susceptible 
to  tuberculous  infection  (Markl),^^  and  that  some  possess  protective 
substances  against  tubercle  bacilli  (Kraus  and  Hofer)  ;-^  but  in  a  large 
series  of  experiments  this  becomes  a  factor  of  minor  importance. 
It   has  been   urged  that  the  results  of  animal  inoculation   were 

'*  Eine  Fehlerquelle  bei  der  Antiformin  niethode,  Berlin,  klin.  Wochcnschr.,  1910, 
No.  31.  1451. 

'•Investigation  of  Blood  for  Tubercle  Bacilli,  Jour.  .\mer.  Mod.  Assoc,  1909,  liii, 
909. 

^0  Quoted  in  Zeitschr.  f.  Tuberculose.  1914.  xxii,  Hft.  3.  2G7. 

2'  Zum  Nachweis  der  Tuberkell)a7,illeii  ini  Stronienden  Blut,  Miiiich.  nied.  Woch- 
cnschr., 1913.  No.  7,  34.5. 

22  Ueber  Tuberkelbacillen  im  Stroniendcn  Bhit,  Cenfrulld.  f.  liacteriai.  Kef.,  1913, 
57  Beiheft,  285. 

"  Vortag  auf  d.  Niederrhein  Ges.  f.  Natur  u.  Hfilk.,  Bonn,  July,  1913. 

"Zeitschr.  f.  hyg.  u.  infections  Krankh..  1913,  Ixxvi,  Hft.  1. 

2'  Beitrag  zur  Kenntnis  der  Nagana  infection  bei  Meerschweischen.  Centralbl.  f. 
Bacterial.  1904.  xxxvii,  530. 

2'  Ueber  auflosung  von  Tuberkelbacillen  im  Peritoneum  gesundcr  u.  tuberkuloson 
Meerschweinchen,  Deut.  med.  Wochenschr..  No.  26,  1227. 
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negatived  by  the  bactericidal  action  of  the  injected  blood,  but 
Anderson"  was  able  to  show  that  this  bactericidal  action  if  present 
was  slight  by  adding  a  small  amount  of  emulsion  of  tubercle  bacilli 
to  the  citrated  blood  from  one  of  his  cases  by  inoculating  a  guinea- 
pig  and  readily  producing  tuberculosis.  Moreover,  ]\Ioewes''^ 
has  shown  that  the  bacillemia  present  in  tuberculous  guinea-pigs 
could  be  demonstrated  by  inoculating  the  blood  of  these  animals 
into  other  guinea-pigs  and  producing  tuberculosis,  and  Rautenberg^"-' 
has  performed  similar  experiments  with  monkeys. 

The  argument  has  been  advanced  that  the  many  negative  results 
with  animal  inoculation  could  be  traced  to  the  treatment  of  the 
blood  with  antiformin  before  inoculation;  this,  it  was  held,  destroyed 
the  tubercle  bacilli  or  so  diminished  their  virulence  that  the  inocu- 
lated animal  could  successfully  withstand  the  infection. 

Unlenhuth^"^  has  shown  that  a  tuberculous  sputum  would  yield 
positive  inoculation  results  even  after  twenty-four  hours'  treatment 
with  20  per  cent,  antiformin,  and  Seemann^^  demonstrated  that  a 
15  per  cent,  antiformin  solution  could  not  kill  the  tubercle  bacilli 
in  one  hour.  In  view  of  these  experiments,  and  considering  the 
fact  that,  under  ordinary  circumstances,  a  clear  solution  is  obtained 
by  the  antiformin  method  in  twenty  minutes  to  half  an  hour,  it  is 
unlikely  that  this  method  influences  the  virulence  of  the  tubercle 
bacilli. 

Our  experiments  were  undertaken  with  the  hope  of  determining 
whether  a  bacillemia  existed  in  patients  suffering  from  chronic 
pulmonary  tuberculosis,  and  at  the  same  time  to  confirm  or  dis- 
prove the  value  of  the  methods  recently  advocated  for  this  purpose. 

The  methods  w'hich  we  pursued  were  as  follows: 

1.  The  blood  taken  from  patients  with  advanced  pulmonary 
tuberculosis  was  inoculated  directly  into  the  peritoneal  cavities 
of  guinea-pigs. 

2.  The  blood  from  some  of  these  patients  was  treated  and 
examined  microscopically. 

3.  The  blood  from  tuberculous  patients  who  had  |)rcviously 
received  an  injection  of  tuberculin  was  inoculated  intraperitoneailx 
into  guinca-j)igs. 

4.  The  blood  was  withdrawn  from  tuberculous  patients  who  had 
previously  received  a  tuberculin  injection,  and  after  removal  of 
the  serinn  intrai)eritoneal  injections  were  made  into  guinea-pigs. 

2'  Bull.  No.  .")7  Puhlic  Health  and  Murine  Hospital  Service  of  the  United  States. 
Septenil)er,   1 !)(«). 

"Tuherkelhacillen  ini  Bluto,  Dcut.  mcd.  Wochonschr.,   1',>U,  \o.   10,  4U1. 

"  Zur  FraRe  tier  Hacillaeniie  hei  Tiil>erkulo.se,  Deut.  mod.  Wochcnschr.,  \\U\, 
No.  10.  492. 

*>  Antiformin,  Ein  BaeterienanfliVsen  des  Desinfectionsmittel,  Zentralbl.  f.  Rakt., 
1!)0N   lOOO.  Al)».  1,  Heferate.  xlii.  (V2. 

"  Die  Bruuliarkeit  de.s  atitiformins  znin  Naehweis  von  Tuherkelhaeillen,  Berl.  klin. 
Wochcnsrhr.,  H)On,  No.  14.  62H. 
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5.  The  blood,  after  removal  of  the  serum,  was  planted  upon 
culture  tubes  of  gentian- violet  media. 

The  technique  pursued  was  as  follows: 

Method  1.  With  aseptic  precautions  5  c.c.  of  blood  were  with- 
drawn from  a  vein  at  the  elbow  into  a  syringe.  The  blood  was 
immediately  injected  into  the  peritoneal  cavity  of  a  guinea-pig 
whose  ventral  surface  had  previously  been  shaved  and  treated  with 
iodin.  This  direct  and  rapid  transferrence  of  blood  rendered  the 
use  of  citratecj  solutions  unnecessary;  intraperitoneal  injections 
were  made  because  this  route  had  yielded  satisfactory  results 
in  the  hands  of  other  investigators.  Blood  withdrawn  from  thirty- 
eight  patients  was  examined  by  this  method.  Tubercle  bacilli 
were  found  in  the  sputum  of  thirty-seven  of  them,  and  in  the  remain- 
ing patient  definite  bilateral  pulmonary  signs  were  present.  The 
patients  were  classified  according  to  the  classification  adopted 
by  the  Association  for  the  Study  and  Prevention  of  Tuberculosis. 
One  patient  was  in  stage  I,  seven  patients  were  in  stage  II,  and 
thirty  were  in  stage  III,  and  of  the  last  mentioned,  many  were 
acutely  ill  with  high  fever,  chills,  sweats,  and  the  clinical  mani- 
festations of  cavitation. 

Of  .38  guinea-pigs  inoculated  in  the  manner  described  above, 
2  died  forty-seven  days,  1  fifty-eight  days,  1  sixty-six,  and  1  eighty- 
three  days  following  the  injection,  and  were  autopsied.  The 
remaining  33  animals  were  chloroformed  at  periods  varying  from 
sixty-three  to  one  hundred  and  twenty-nine  days  following  the 
inoculation.  Careful  autopsies  were  also  performed  upon  each  of 
these  animals,  and  material  was  taken  from  the  lungs,  liver,  spleen, 
and  kidneys  for  microscopic  examination. 

The  autopsies  and  microscopic  examination  failed  to  reveal 
the  slightest  evidence  of  tuberculosis  in  the  inoculated  guinea-pigs. 
In  none  of  the  animals  was  there  any  enlargement  of  either  the 
mesenteric  or  retroperitoneal  lymph  glands,  so  that  the  occurrence 
of  a  mild  tuberculous  infection  from  which  the  guinea-pig  recovered 
cannot  here  be  considered  as  evenly  remotely  possible. 

Method  2.  The  blood  of  ten  patients  (Nos.  19,  20,  21,  22,  23, 
24,  31,  32,  33,  34)  in  whom  the  disease  was  far  advanced  was  with- 
drawn for  microscopic  examination.  The  method  of  treating  the 
blood  was  exactly  the  same  as  that  employed  and  advocated  by 
Klemperer,^-  and  by  which  he  had  obtained  positive  results.  Five 
c.c.  of  blood  were  withdrawn  with  aseptic  precautions  by  a 
sterilized  syringe  which  had  been  washed  with  distilled  water. 
The  blood  was  then  transferred  to  a  vessel  which  had  been  cleaned 
with  soap  suds,  alcohol,  and  ether,  cotton  plugged  and  sterilized 
at  180°  to  200°  F.  for  one  hour.  To  this  5  c.c.  of  blood,  10  c.c. 
of  3  per  cent,  acetic  acid,  prepared  with  distilled  water,  were  added, 

32  Tuberclebacillen  im  Blut,  Zeitschr.  f.  klin.  Med.,  1914,  clxxx,  Hft.  H.  2. 
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the  \'essel  being  carefully  shaken,  without  producing  foam  and  then 
allowed  to  stand  half  an  hour.  This  solution  was  poured  into  two 
centrifuge  tubes,  which  had  been  cleaned  in  a  similar  fashion  to 
the  first  used  vessel,  and  were  passed  through  a  flame  just  before 
being  used,  and  centrifuged  for  half  an  hour.  The  supernatant 
fluid  was  taken  oft"  and  five  times  the  quantity  of  33  per  cent, 
antiformin  added.  The  centrifuge  tubes  were  closed  with  sterile 
rubber  corks  and  shaken  until  the  fluid  became  clear.  Then  the 
tubes  were  filled  with  double  distilled  water  and  centrifuged  for 
one  hour  (2500  revolutions  to  the  minute).  A  small  white  sediment 
remained;  the  supernatant  fluid  was  removed,  the  sediment  washed 
with  double  distilled  water,  and  centrifuged  for  one  and  a  quarter 
hours.  This  washing  and  centrifugalization  were  repeated  four 
times.  The  sediment  from  each  tube  was  finally  poured  onto  two 
new  slides.  The  slides  had  been  washed  in  alcohol  and  sterilized 
at  250°  F.  for  one  hour  and  glowed  over  a  Bunsen  flame  just  before 
use.  This  preparation  was  placed  in  a  sterile  Petri  dish  and  dried 
in  an  oven,  and  finally  stained  with  a  freshly  prepared  Ziehl-Nielsen 
stain.  The  stain  was  made  up  with  distilled  water.  A  careful 
systematic  search  was  then  made  of  the  blood  which  had  finally 
been  deposited  upon  the  two  slides.  At  least  four  hours  were 
devoted  to  the  examination  of  each  one  of  the  slides  from  these 
ten  cases.    Not  a  single  tubercle  bacillus  was  found. 

The  negative  results  obtained  with  methods  1  and  2  induced 
us  to  attempt  method  3,  which  concerns  itself  with  the  inoculation 
into  guinea-pigs  of  blood  from  patients  who  had  some  hours  pre- 
viously received  an  injection  of  tuberculin.  Such  an  injection  of 
tuberculin  has  been  followed,  it  has  been  stated,  and  then  again 
denied,  by  a  mobilization  of  tubercle  bacilli  in  the  circulation. 

Bacmeister^^  inoculated  the  blood  of  fifteen  patients,  who  had 
previously  received  a  diagnostic  tuberculin  injection,  into  rabbits 
and  produced  tuberculosis  in  four  instances.  ^Nlayer'^  studied  six- 
teen tuberculous  })atients  who  had  received  tuberculin  injections, 
but  the  blood  from  these  patients  inoculated  into  guinea-pigs 
failed  to  produce  tuberculosis,  while  Liebermeister''^  obtained  posi- 
tive inoculation  results  after  a  tuberculin  injection  where  these  had 
previously  been  negative.  The  latter  has  also  seen  a  previously 
positive  inociflation  yield  negative  results  following  a  tuberculin 
injection;  he  doubts  whether  tuberculin  in  the  usually  employed  ; 
dosage  can  cause  a  mobilization  of  tubercle  bacilli.  I 

Rabinowitsch    and    Moewes-^*"*   found   more  positive   inoculation     7 
results  in  tubcrculoiu>  guinea-pigs  after  a  tubercuhn  injection  than 

'••  Des  auftrcten  virulentcr  Tulierkelbacillen  iin  Blut  nach  der  diagnostischen 
Tuberculin  Injection,  Mlinch  mod.  Wochenschr.,  1913,  No.  7,  343. 

**  Ucber  ih\9  Vorkomnion  von  Tul)erkelbazillen  im  Stromenden  Blut  u.  in  <Ior 
mcnschlichon  Milch,  Zcitsclir.  f.  Tuberculose,  1!>13,  xxi,  Hft.  5. 

"  Sitzung.ilxT.  d.  nciderrh.  GescUs.  f.  Natur  u.  Heilk,  Bonn,  January  20,  1914. 

"  Sitzung.  dcr  Berliner  med.  Gesellsch.,  February,  1914. 


kessel:  tubercle  bacilli  in  blood  of  the  tuberculous  obo 

before,  while  Hage'"  failed  to  obtain  positive  inoculation  results 
in  tuberculous  guinea-pigs  regardless  of  how  irregularly  or  system- 
atically the  tuberculin  had  been   administered. 

Method  3.  Seven  patients  (Nos.  36,  37,  38,  39,  40,  41,  and  42). 
of  whom  five  were  in  the  third  stage  and  two  were  in  the  second 
stage  of  the  illness,  were  subjected  to  a  tuberculin  injection;  0.1 
milligram  or  0.2  milligram  of  Koch's  therapeutic  tuberculin  was 
injected  subcutaneously;  seven  hours  later  5  c.c.  of  blood  were 
withdrawn  for  direct  inoculation  into  the  perioneal  cavity  of  a 
guinea-pig.  Of  these  seven  guinea-pigs,  one  died  on  the  thirty- 
eighth  day  following  inoculation  and  was  autopsied,  while  the 
others  were  chlort)forined  at  periods  ranging  from  sixty-seven  to 
ninety-one  days.  After  the  inoculation,  careful  autopsies  were  per- 
formed and  material  taken  from  the  various  organs  for  microscopic 
examination.  No  evidence  of  tuberculosis  was  revealed  by  any  of 
these  sections. 

Method  4.  Three  patients  (Nos.  45,  4().  and  47),  of  whom  two 
were  in  stage  III  and  one  in  stage  II  of  the  disease,  were  each  injected 
with  0.2  milligram  of  Koch's  therapeutic  tuberculin.  Seven  hours 
later  5  c.c.  of  blood  were  withrawn  from  each  patient.  In  order 
to  exclude  the  possible  presence  of  any  protective  substances  the 
serum  was  removed  from  this  blood  by  centrifugalization  and  0.5 
per  cent,  sterile  acetic  acid  added  to  the  blood.  The  centrifuge 
tube  was  then  closed  with  a  sterile  rubber  cork,  thoroughly  shaken, 
and  centrifuged.  The  resulting  sediment  was  injected  intraperi- 
toneally  into  a  guinea-pig.  These  three  pigs  were  chloroformed 
seventy-four  days  after  inoculation.  Careful  autopsies  were 
performed  and  material  taken  from  the  various  organs  for  micro- 
scopic examination.  Of  these  three  inoculations  one  (Case  45) 
yielded  a  positive  result  and  extensive  tuberculosis  of  the  lungs, 
liver,  spleen,  and  lymph  slands  were  found. ^'^ 

Method  5.  PVom  each  of  five  far-advanced  cases  5  c.c.  of  blood 
were  withdrawn,  centrifuged,  and  the  supernatant  serum  removed. 
The  sediment  was  then  treated  with  0.5  per  cent,  sterile  acetic 
acid  and  centrifuged.  The  resulting  sediment  was  implanted  upon 
ten  culture  tubes  of  gential  violet.  No  growth  was  obtained  at  tlic 
end  of  two  weeks,  on  any  of  the  tubes. ^^ 

Summary.  A  number  of  different  methods  have  been  employed 
by  us  to  determine  whether  tubercle  bacilli  are  present  in  the 
circulation  of  patients  with  advanced  pulmonar>  tuberculosis. 

'■  Ueber  da.s  Vorkoinmen  von  Tul>erkelljacilleii  im  Stroiiieii<i»'ii  lilut  IxMni  tul>er- 
kulosen  u.  tuberkulinsierten  meerschweinsfhen,  Beitr.  z.  klin.  d.  Tuberk.,  1914,  xxxi, 
Hft.  1.71. 

3*  Further  experiments  along  these  lines  arc  now  in  progress  and  will  be  the  sub- 
ject of  a  later  report. 

''  I  am  indebted  to  Mr.  Pertroff,  of  the  laboratory  at  the  .\flirondaok  Cottage 
Sanitarium,  for  giving  me  the  gentian-Wolet  media. 
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1.  Blood  withdrawn  from  thirty-eight  patients  was  inoculated 
intraperitoneally  into  guinea-pigs.  Autopsies  and  microscopic 
sections  two  to  three  months  later  failed  to  ^e^•eal  any  evidence  of 
tuberculosis. 

2.  Microscopic  examination  of  the  blood  withdrawn  from  ten 
patients  yielded  negative  results.  The  many  sources  of  error 
in  the  microscopic  examination  of  blood  for  tubercle  bacilli  have 
been  pointed  out. 

3.  The  blood  of  seven  patients  previously  subjected  to  a  tuber- 
culin injection  was  inoculated  intraperitoneally  into  guinea-pigs. 
Autopsies  and  microscopic  sections  failed  to  reveal  any  evidence  of 
tuberculosis. 

4.  In  three  patients  who  had  previously  received  a  tuberculin 
injection,  blood  was  withdrawn  and  after  removal  of  the  serum 
was  inoculated  intraperitoneally  into  guinea-pigs.  One  of  the  pigs 
developed  an  extensive  tuberculosis. 

5.  An  attempt  made  to  grow  the  tubercle  bacilli  directly  from 
the  blood  proved  unsuccessful. 

Discussion.  The  negative  results  yielded  by  these  forty-seven 
cases  do  not  prove  conclusively  that  tubercle  bacilli  are  never 
present  in  the  circulation,  but  they  strongly  suggest  that  a  bacillemia 
such  as  is  present  in  other  infectious  diseases  is  at  least  uncommon 
in  pulmonary  tuberculosis  even  in  advanced  stages  of  the  disease. 
It  may  be  that  from  time  to  time  tubercle  bacilli  are  washed  into 
the  circulation  from  a  pulmonary  focus,  and  that  they  rapidly 
disappear  from  the  blood.  That  such  a  rapid  departure  from  the 
blood  does  occur,  has  been  demonstrtaed  in  the  case  of  rabbits 
in  whom  tubercle  bacilli  could  no  longer  be  recovered  from  the 
blood  thirty  minutes  after  their  intravenous  inoculation  (Heymann 
and  Otto).'^" 

AVhen  the  blood  of  ten  patients  previously  subjected  to  a  tuber- 
culin injection  was  inoculated  into  guinea-pigs,  one  of  the  animals 
presented  a  generalized  tuberculosis  at  autopsy.  It  would  be  unwise 
to  draw  conclusions  from  one  positive  result,  but  the  nine  negative 
results  coincide  with  our  dail\'  clinical  experience,  for  if  a  thera- 
peutic tuberculin  injection  could  cause  virulent  tubercle  bai-illi 
to  aj)pear  in  the  circulation  the  development  of  acute  miliary 
tuberculosis  would  be  a  common  occurrence.  Nevertheless,  the 
question  of  a  possible  mobilization  of  tubercle  bacilli  following 
diagnostic  and  therapeutic  tuberculin  inoculations  deserves  careful 
investigation. 

1  wish  to  take  this  opportunity  to  express  thanks  to  the  house 
staff  and  Dr.  Fellicrbiunn  of  the  laboratory  for  willing  aid  in  carrying 
out  this  work. 

<"Cciitnill)l.  f.  I)artcrial   Hcf.,   WUA.  Ivii,  2<Xi. 
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CASE  REPORTS. 

Case  1. — Stage  II.  Temperature  ranged  between  98.6°  and 
101.4°  F.  March  27,  1914:  temperature,  100.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  74. 

The  pig  was  chloroformed  July  21,  1914,  one  hundred  and  sixteen 
days  following  inoculation.  No  gross  evidence  of  tuberculosis; 
no  enlargement  of  mesenteric  or  retroperitoneal  glands;  micro- 
scopically, no  evidence  of  tuberculosis. 

Case  2. — Stage  III.  Temperature  ranged  between  96°  and 
102.4°  F.  March  31,  1914:  temperature,  99°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  2. 

The  pig  was  chloroformed  August  7,  1914,  one  hundred  and 
twenty-nine  days  after  inoculation.  No  macroscopic  evidences 
of  tuberculosis;  retroperitoneal  and  mesenteric  glands  were  not 
enlarged;  microscopically  no  evidences  of  tuberculosis. 

Case  3. — Stage  III.  Temperature  ranged  between  9S°  and 
104°  F.  April  7.  1914:  temperature,  103. (i°  F.;  .5  c.c.  of  blood  in- 
jected   into   guinea-pig   No.    18. 

The  pig  was  chloroformed  July  24,  1914,  one  hundred  and  one 
days  after  inoculation.  No  macroscopic  evidences  of  tuberculosis; 
microscopically  all  of  the  organs  appear  normal;  no  enlargement  of 
mesenteric  or  retroperitoneal  glands. 

Case  4. — Stage  III.  Temperature  ranged  between  97.6°  to 
103.4°  F.  April  10,  1914:  temperature,  100.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  11. 

The  pig  was  chloroformed  August  7, 1914,  one  hundred  and  nineteen 
days  after  inoculation.  There  were  a  number  of  adhesions  between 
the  stomach  and  liver;  no  evidences  of  tuberculosis,  either  grossly 
or  microscopically. 

Case  5. — Stage  I.  Temperature  ranged  between  98.2°  and 
101°  F.  April  24,  1914:  temperature.  100.2°  F.;  3  c.c.  of  blood 
injected  into  guinea-pig  No.  4. 

The  pig  was  chloroformed  August  7,  1914,  one  hundred  and  five 
days  after  inoculation.  There  are  marked  adhesions  between 
the  spleen  and  the  stomach,  also  a  few  adhesions  between  the 
parietal  peritoneum  and  intestines;  no  enlargement  of  mesenteric 
or  retroperitoneal  glands;  no  gross  or  microscopic  evidences  of 
tuberculosis  in  any  organ. 

Case  6. — Stage  II.  Temperature  ranged  between  98.8°  and 
100.4°  F.  April  24,  1914:  5  c.c.  of  blood  injected  into  guinea-pig 
No.  5. 

The  pig  was  chloroformed  August  7,  1914,  one  hundred  and  five 
days  after  inoculation.  No  evidences  of  tuberculosis,  either  gros.sly 
or  microscopically;  no  enlargement  of  mesenteric  or  retroperi- 
toneal glands. 
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Case  7. — Stage  III.  Temperature  ranged  between  98°  and 
101°  F.  April  28,  1914:  5  c.c.  of  blood  injected  into  guinea-pig 
No.  6. 

The  pig  died  June  25, 1914,  fifty-eight  days  following  inoculation. 
No  evidence  of  tuberculosis  in  any  organ,  either  grossly  or  micro- 
scopically; retroperitoneal  or  mesenteric  glands  were  not  en- 
larged. 

Case  8. — Stage  III.  Temperature  ranged  between  97°  and 
103°  F.  April  28,  1914:  temperature,  100.2°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  9. 

The  pig  was  chloroformed  August  7,  1914,  one  hundred  and 
one  days  after  inoculation.  No  evidence  of  tuberculosis  in  any 
organ,  either  grossly  or  microscopically;  congestion  of  spleen. 

Case  9. — Stage  III.  Temperature  ranged  between  97°  and 
99.2°  F.  April  28,  1914:  temperature,  98.6°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  8. 

The  pig  was  chloroformed  August  7,  1914,  one  hundred  and 
one  days  after  inoculation.  No  evidence  of  tuberculosis  in  any 
organ,  either  grossly  or  microscopically;  no  enlargement  of  mesen- 
teric or  retroperitoneal  lymph  glands. 

Case  10. — Stage  III.  Temperature  ranged  between  98°  and 
100°  F.  April  28,  1914:  temperature,  98.8°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  7. 

The  pig  was  chloroformed  August  7,  1914,  one  hundred  and 
ninety-one  days  after  inoculation.  Some  adhesive  peritonitis 
present  between  liver,  stomach,  and  intestines;  moderate  peri- 
splenitis; no  enlargement  of  mesenteric  or  retroperitoneal  glands. 
Microscopically  all  organs  negative  for  tuberculosis. 

Case  11. — Stage  III.  Temperature  ranged  between  97°  and 
101°  F.  May  5,  1914:  temperature,  100.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  12. 

The  pig  was  chloroformed  August  7,  1914,  ninety-four  days  after 
inoculation.  No  evidence  of  tuberculosis  in  any  organ  either 
grossly  or  microscopically;  mesenteric  and  retroperitoneal  glands 
not  enlarged. 

Case  12. — Stage  II.  Temperature  ranged  between  98.4°  and 
102°  F.  May  5,  1914:  temperature,  100.4°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.   10. 

The  pig  was  chloroformed  August  7,  1914,  ninety-four  days  after 
inoculation.  Congestion  of  lungs,  otherwise  organs  negative; 
no  enlargement  of"  mesenteric  or  retrojuTitoiieal  lymph  glands. 
Microscopically   no  evidences  of  tulxTciilosis. 

Case  13.-- Stage  111.  Temperature  ranged  between  9S°  luid 
101.4°  F.  May  5,  1914:  temperature,  99.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.   11. 

The  pig  was  ehlorofornied  August  7,  1914,  ninety-four  days 
after   inoculation.     No  gross  changes  found;  no  enlargement  of 
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mesenteric  or  retroperitoneal  lymph  glands.  Microscopically  no 
evidence  of  tuberculosis. 

Case  14. — Stage  II. — Temperature  ranged  between  98°  and 
101°  F.    May  5,  1914 :  5  c.c.  of  blood  injected  into  guinea-pig  No.  85. 

The  pig  was  chloroformed  August  11,  1914,  ninety-eight  days 
after  inoculation.  Spleen  somewhat  enlarged,  otherwise  organs 
appear  normal;  no  enlargement  of  mesenteric  or  retroperitoneal 
lymph  glands.  Microscopically  no  evidences  of  tuberculosis  in 
any  organ. 

Case  15. — Stage  III.  Temperature  ranged  between  97.8°  and 
100°  F.  May  6,  1914:  temperature,  99.0°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  56. 

The  pig  was  chloroformed  August  11,  1914,  ninety-seven  days 
after  inoculation.  No  gross  or  microscopic  evidence  of  tuberculosis; 
no  enlargement  of  mesenteric  or  retroperitoneal  glands. 

Case  16. — Stage  II.  Temperature  ranged  between  97°  and 
101.4°  F.  May  6,  1914:  temperature,  98.2°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  15. 

The  pig  was  chloroformed  August  11,  1914,  ninety-seven  daj's 
after  inoculation.  Spleen  not  enlarged,  a  grayish  nodule  on  the 
surface  microscopically  shown  to  be  inflammatory  in  character, 
other  organs  negative  for  tuberculosis,  grossly  and  microscopically; 
no  enlargement  of  peritoneal  lymi)h  glands. 

Case  17. — Stage  II.  Temperature  ranged  between  98°  and 
100.2°  F.  May  6,  1914:  temperature,  99°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  16. 

The  pig  died  July  28,  1914,  eighty-three  days  after  inoculation. 
Extensive  ulceration  of  back.  No  evidence  of  tuberculosis  upon 
gross  or  microscopic  examination;  no  enlargement  of  mesenteric 
or  retroperitoneal  lymph  glands. 

Case  18. — Stage  III.  Temperature  ranged  between  97°  and 
101.2°  F.  May  6, 1914:  temperature,  100°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  17. 

The  pig  was  chloroformed  August  11,  1914,  ninety-seven  days 
after  inoculation.  No  evidence  of  tuberculosis  upon  gross  or 
microscopic  examination;  no  enlargement  of  mesenteric  or  retro- 
peritoneal lymph  glands. 

Case  19. — Stage  III.  Temperature  ranged  between  97.2°  and 
102°  F.  June  5,  1914:  temperature,  100.2°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  58. 

The  pig  was  chloroformed  August  11,  1914,  sixty-seven  days 
after  inoculation.  No  gross  or  microscopic  evidence  of  tuberculosis 
in  any  organ;  no  enlargement  of  mesenteric  or  retroperitoneal 
lymph  glands. 

Case  20. — Stage  III.  Temperature  ranged  between  97.4°  and 
102°  F.  June  6,  1914:  temperature,  101°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  57. 
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The  pig  was  chloroformed  August  11,  1914,  sixty-six  days  after 
inoculation.  No  e\idence  of  tuberculosis  upon  gross  or  microscopic 
examination;  no  enlargement  of  mesenteric  or  retroperitoneal  glands. 

Case  21. — Stage  III.  Temperature  ranged  between  97°  and 
103.8°  F.  June  8,  1914:  temperature,  100°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  59. 

The  pig  was  chloroformed  August  11,  1914,  sixty-four  days  after 
inoculation.  The  spleen  is  very  small  and  is  adherent  to  stomach; 
no  gross  or  microscopic  evidence  of  tuberculosis;  no  enlargement 
of  retroperitoneal  or  mesenteric  glands. 

Case  22. — Stage  III.  Temperature  ranged  between  97°  and 
102.4°  F.  June  8,  1914:  temperature,  100.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  84. 

The  pig  was  chloroformed  August  11,  1914,  sixty-four  days  after 
inoculation.  No  gross  or  microscopic  evidence  of  tuberculosis; 
no  enlargement  of  mesenteric  or  retroperitoneal  lymph  glands. 

Case  23. — Stage  III.  Temperature  ranged  between  97°  and 
100.8°  F.  June  9,  1914:  temperature,  100.2°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  01. 

The  pig  died  August  14,  1914,  three  days  after  delivery;  sixty-six 
days  after  injection.  Congestion  of  lungs,  purulent  peritonitis, 
cloudy  swelling  of  viscera;  no  evidence  of  tuberculosis  in  any  organ; 
no  enlargement  of  mesenteric  or  retroperitoneal  lymph  glands. 
Microscopic  examination  negative  for  tuberculosis. 

Case  24. — Stage  III.  Temperature  ranged  between  97.4°  and 
100.0°  F.  June  9,  1914:  temperature,  98°  F.;  o  c.c.  of  blood  injected 
into  guinea-pig  No.  62. 

The  pig  was  chloroformed  August  11,  1914,  sixty-three  days  after 
inoculation.  Spleen  slightly  enlarged;  no  evidence  of  tuberculosis 
in  any  organ  upon  microscopic  examination;  no  enlargement  of 
mesenteric  or  retroperitoneal  lymph  glands. 

Case  25. — Stage  III.  Temperature  ranged  between  98°  and 
101°  F.  June  9,  1914:  temperature,  99.0°  F. ;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  64. 

The  pig  was  chloroformed  August  15,  1914,  sixty-seven  days 
after  inoculation.  Spleen  very  much  enlarged,  weighs  5  grams; 
no  gross  evidence  of  tuberculosis;  no  enlargement  of  mesenteric 
or  retroperitoneal  lymjih  glands.  Microscopically  organs  appear 
normal. 

Case  26. — Stage  III.  Temperature  ranged  between  98°  and 
102.4°  F.  June  9,  1914:  temperature,  100.2  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  {\r). 

The  pig  died  July  2(),  1914,  f()rt>-se\'en  da\  s  after  inoculation. 
Puriilent  pericarditis;  j)urulent  inflanuuation  t>f  left  lung;  pneu- 
monia in  right  lung;  cloudy  swelling  of  other  viscera.  Micro- 
scopically no  evidence  of  tuberculosis. 
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Case  27. — Stage  III.  Temperature  ranged  between  97.6°  and 
100.6°  F.  June  10,  1914:  5  c.c.  of  blood  injected  into  guinea-pig 
No.  06. 

The  pig  was  chloroformed  August  15,  1914,  sixty-sLx  days  after 
inoculation.  No  gross  or  microscopic  evidence  of  tuberculosis; 
no  enlargement  of  mesenteric  or  retroperitoneal  lymph  glands. 

Case  28. — Stage  III.  Temperature  ranged  between  97. (i°  and 
102°  F.  June  9,  1914:  temperature,  99.()°  F.;  o  c.c.  of  blood  injected 
into  guinea-pig  No.  67. 

The  pig  died  July  26,  1914,  forty-seven  days  after  inoculation. 
Patches  of  bronchopneumonia  in  left  lung;  purulent  peritonitis; 
cloudy  swelling  of  liver,  spleen,  and  kidneys.  ]\Ii(Toscopically 
no  evidences  of  tuberculosis. 

Case  29. — Stage  III.  Temperature  ranged  between  97°  and 
102°  F.  June  9,  1914:  temperature,  100°  F. ;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  68. 

August  15,  1914,  sixty-seven  days  after  inoculation,  the  ])ig  was 
etherized.  No  evidence  of  tuberculosis  upon  gross  examination. 
Microscopically  the  organs  were  normal. 

Case  30. — Stage  III.  Temperature  ranged  between  98°  and 
102.8°  F.  June  10,  1914:  temperature,  100.8°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  ()3. 

The  pig  was  etherized  August  15,  1914,  sixty-six  days  after 
inoculation.  Few  peritoneal  adhesions,  no  glandular  enlargement. 
Microscopically  no  evidence  of  tuberculosis. 

Case  31. — Stage  III.  Temperature  ranged  between  97.4°  and 
102°  F.  June  11,  1914:  temperature,  99.4°  F.,  5  c.c.  of  blood  injected 
into  guinea-pig  No.  69. 

The  pig  was  etherized  August  15,  1914,  sixty-five  days  after 
inoculation.  No  gross  or  microscopic  evidence  of  tuberculosis; 
no  enlargement  of  retroperitoneal  or  mesenteric  lymph  glands. 

Case  32. — Stage  III.  Temperature  ranged  between  97°  and 
102.4°  F.  June  11,  1914:  temperature,  101°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  70. 

.  The  pig  was  etherized  August  15,  1914,  sixty-five  days  after 
inoculation.  No  gross  or  microscopic  evidence  of  tuberculosis;  no 
enlargement  of  mesenteric  or  retroperitoneal  lymph  glands. 

Case  33. — Stage  III.  Temperature  ranged  between  97°  and 
103.6°  F.  June  12,  1914:  temperature  102°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  71. 

The  pig  died  August  8,  1914,  fifty-seven  days  after  inoculation. 
Small  cyst  at  lower  pole  of  right  kidney,  otherwise  negative;  no 
enlargement  of  mesenteric  or  retroperitoneal  lymi)h  glands.  Micro- 
scopically, negative. 

Case  34. — vStage  III.  Temperature  ranged  between  97.4°  and 
102°  F.  June  12,  1914:  temperature,  99.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  72. 
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August  15,  1914,  the  pig  was  etherized,  sixty-four  days  after 
inoculation.    No  gross  or  microscopic  evidence  of  tuberculosis. 

Case  35. — Stage  II.  Temperature  ranged  between  97°  and 
100°  F.  June  12,  1914:  temperature,  98.8°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  73. 

August  15,  1914,  the  pig  was  etherized,  sixty-four  days  after 
inoculation.  No  gross  evidence  of  tuberculosis.  Microscopically 
the  organs  were  normal. 

Case  36. — Stage  II.  Temperature  ranged  between  97°  and 
101.6°  F.  June  19,  1914:  Koch's  therapeutic  tuberculin  0.1  mgm, 
injected  at  9  a.m.  Temperature,  100.2°  F. ;  4.5  c.c.  of  blood  injected 
into  guinea-pig  No.  75  at  4  p.m. 

The  pig  was  chloroformed  September  18,  1914,  ninety-one  days 
after  inoculation.  No  evidence  of  tuberculosis;  mesenteric  and 
retroperitoneal  glands  are  not  enlarged.  Microscopically  negative 
for  tuberculosis. 

Case  37. — Stage  III.  Temperature  ranged  between  97°  and 
100°  F.  June  19,  1914:  Koch's  therapeutic  tuberculin  0.1  mgm. 
injected  at  9  a.m.  Temperature,  99.2°  F. ;  2.5  c.c.  of  blood  injected 
into  guinea-pig  No.  76  at  4  p.m. 

The  pig  was  chloroformed  September  18,  1914,  ninety-one  days 
after  inoculation.  No  evidence  of  tuberculosis;  no  enlargement 
of  mesenteric  or  retroperitoneal  lymph  glands.  Microscopically 
all  the  organs  were  normal. 

Case  38. — Stage  III.  Temperature  ranged  between  97°  and 
100°  F.  June  19,  1914:  Koch's  therapeutic  tuberculin  0.1  mgm. 
injected  at  9  a.m.  Temperature,  99.2°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  77  at  4  p.m. 

The  pig  was  chloroformed  September  18,  1914,  ninety-one  days 
after  inoculation.  A  few  adhesions  found  between  intestine  and 
liver;  spleen  embedded  in  a  mass  of  adhesions.  Microscopically 
negative  for  tuberculosis. 

Case  39. — Stage  III.  Temperature  ranged  between  97°  and 
100.4°  F.  June  23,  1914:  Koch's  therapeutic  tuberculin  0.2  mgm. 
injected  at  9  a.m.  Temperature,  100.4°  F. ;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  81  at  4  p.m. 

The  pig  was  chloroformed  September  18,  1914,  eighty-seven  days 
after  inoculation.  No  gross  evidences  of  tuberculosis;  no  enlarge- 
ment of  mesenteric  or  retroperitoneal  lymph  glands.  Micro- 
scopically organs  are  negative. 

Case  40. — Stage  II.  Temperature  ranged  between  98°  and 
101.8°  F.  July  7,  1914:  Koch's  therapeutic  tuberculin  0.2  mgm. 
injected  at  9  a.m.  Temperature,  101°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  78  at  4  p.m. 

The  pig  was  chloroformed  September  18,  1914,  seventy-three 
days  after  inoculation.  No  gross  evidence  of  tuberculosis;  no 
enlargement  of  mesenteric  or  retroperitoneal  lymph  glands.  Micro- 
scopically all  the  organs  are  negative. 
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Case  41. — Stage  III.  Temperature  ranged  between  98°  and 
100.4°  F.  July  13,  1914:  Koch's  therapeutic  tubercuhn  0.2  mg. 
injected  at  9  a.m.;  5  c.c.  of  blood  injected  into  guinea-pig  No.  79 
at  4  P.M. 

The  pig  died  August  20,  1914,  thirty-eight  days  after  inoculation. 
No  gross  evidence  of  tuberculosis;  no  enlargement  of  mesenteric 
or  retroperitoneal  lymph  glands.  jMicroscopically  all  the  organs 
are  negative. 

Case  42. — Stage  III.  Temperature  ranged  between  98°  and 
100.6°  F.  July  13,  1914:  Koch's  therapeutic  tuberculin  0.1  mg. 
injected  at  9  a.m.  Temperature,  99.0°  F.;  5  c.c.  of  blood  injected 
into  guinea-pig  No.  82  at  4  p.m. 

The  pig  was  chloroformed  September  18,  1914,  sixty-seven  days 
after  inoculation.  No  gross  evidence  of  tuberculosis;  no  enlarge- 
ment of  mesenteric  or  retroperitoneal  lymph  glands.  Microscopic- 
ally all  the  organs  are  negative. 

Case  43. — Stage  III.  Temperature  ranged  between  98°  and 
104°  F.  July  21,  1914:  temperature,  103°  F.;  2.5  c.c.  of  blood 
injected  into  guinea-pig  No.  83. 

The  pig  was  chloroformed  September  18,  1914,  fifty-nine  days 
following  inoculation.  No  gross  evidence  of  tuberculosis;  no  gland- 
ular enlargement.    JMicroscopically  all  the  organs  are  negative. 

Case  44. — Stage  III.  Temperature  ranged  between  97°  and 
102°  F.  July  28,  1914:  temperature,  99.2°  F.;  4  c.c.  of  blood 
injected  into  guinea-pig  No.  86. 

October  13,  1914,  seventy-seven  days  following  inoculation, 
the  pig  was  chloroformed;  no  microscopic  evidence  of  tuberculosis; 
no  enlargement  of  mesenteric  or  retroperitoneal  lymph  glands. 
Microscopically  the  organs  are  negative. 

Case  45. — Stage  II.  August  1,  1914,  0.2  mg.  of  Koch's  thera- 
peutic tuberculin  injected  at  9  a.m.  Temperature,  100.4°  F.; 
seven  hours  after  injection  of  tuberculin,  5  c.c.  of  blood  withdrawn. 
Blood  treated  as  described  in  text.  Sediment  injected  into  guinea- 
pig  No.  89. 

October  13,  1914  the  pig  was  chloroformed,  seventy-four  days 
following  inoculation.  Tuberculosis  of  lungs,  liver,  spleen,  and 
lymph  glands.  December  8:  no  apparent  change  in  clinical  con- 
dition of  patient.  No  temperature  changes  followed  above  experi- 
ment. 

Case  46. — Stage  III.  Temperature  ranged  between  97°  and 
101.6°  F.  August  1,  1914,  seven  hours  after  injection  of  0.2  mg. 
of  Koch's  therapeutic  tuberculin,  temperature,  99.4°  F.;  5  c.c. 
of  blood  injected  into  guinea-pig  No.  88.  Blood  treated  as  in 
Case  45. 

The  pig  was  chloroformed  October  13,  1914,  seventy-four  days 
after  inoculation.  No  gross  evidence  of  tuberculosis.  Microscopic- 
ally all  organs  are  negative. 
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Case  47. — Stage  III.  Temperature  ranged  between  99°  and 
100.4°  F.  August  1,  1914,  seven  hours  after  inoculation  with  0.2 
mg.  of  Koch's  therapeutic  tubercuHn,  5  c.c.  of  blood  taken  from 
patient  and  injected  into  guinea-pig  No.  90.  Blood  treated  as  in 
Cases  45  and  40. 

The  pig  was  chloroformed  October  13,  1914,  seventy-four  days 
after  inoculation.  No  macroscopic  evidence  of  tuberculosis;  no 
enlargement  of  mesenteric  or  retroperitoneal  lymph  glands.  ]\licro- 
scopically  all  the  organs  are  negative. 

Case  48. — Stage  III.  Temperature  ranged  between  97°  and 
102.4°  F.  June  S,  1914:  temperature,  100.4°  F.;  5  c.c.  of  blood 
injected  into  guinea-pig  No.  60. 

The  pig  was  chloroformed  September  18,  1914,  one  hundred  and 
two  days  after  inoculation.  No  gross  evidence  of  tuberculosis; 
no  enlargement  of  mesenteric  or  retroperitoneal  lymph  glands. 
Microscopically  no  evidence  of  tuberculosis  found. 


PRURIGO  NODULARIS  AND  LICHENIFICATION  WITH 
TUMOR  FORMATION. 

By  Charles  M.  Williams,  M.D., 

PROFESSOR    OF    DERMATOLOGY,    UNIVERSITY    OF    VERMONT,    BURLINGTON,    VERMONT. 

(From   the   Derniatological   Department  of  the  New  York   University   (University 
and  Bellevue),  New  York  City. 

One  of  the  cases  about  to  be  described  is  from  the  service  of  Dr. 
Trimble,  at  the  Cniversity  and  Bellevue  Derniatological  Clinic, 
and  to  him  I  am  indebted  for  the  privilege  of  recording  it;  the  other 
is  from  the  out-patient  department  of  the  Roosevelt  Hospital. 
The  case  histories  follow: 

C\sK  I. — Mr.  G.  S.,  aged  seventy-three  years,  a  shocinakiT. 
born  in  Germany.  For  the  past  eleven  years  he  has  suH'ered  from 
moderate  dyspnea  on  exertion,  and  he  often  has  a  cough  in  the  early 
winter,  but  this  is  not  serious.  His  bowels  are  regular,  but  sweet 
food  is  apt  to  start  a  mild  diarrhea.  He  seldom  suffers  from  head- 
ache. His  general  health  was  good  until  the  spring  of  1910.  when 
he  was  taken  sick  ratluT  suddenly  with  increased  frtniuency  of 
micturition,  j)ain  across  the  back,  especially  on  the  left  side,  which 
was  tender  to  the  touch,  and  stiffness  of  the  muscles  of  the  back. 
He  was  in  bed  for  five  weeks,  and  was  told  that  he  had  kidney  and 
stomach  disease.  There  has  Ikhmi  no  return  of  tlu>s(>  symptoms,  but 
he  has  never  been  as  well  since,  and  is  sleej)y  and  tired  most  of  the 
time. 
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Itching  of  the  skin  began  immediately  after  this  attack,  and 
was  and  is  generahzed.  Papnles  have  been  present  from  the  start, 
and  at  no  time  has  the  skin  been  free  of  the  eruption;  indeed, 
the  patient  cannot  be  sure  of  any  period  of  improvement.  There 
has  never  been  any  exudation,  altliougli  the  skin  is  often  scratched 
until  blood  flows. 

The  eruption  involves  the  greater  part  of  the  trunk  and  extrem- 
ities. On  the  back  it  extends  over  the  whole  lumbar  region,  with 
an  extension  upward  on  the  right  to  the  middle  of  the  shoulder 


Fig.  1. — Lichcnification  with  tumor  formation.     Mr.  G.  .S. 


blade,  and  on  the  left,  along  the  posterior  axillary  foUl,  nearly  to 
the  axilla.  These  upward  extensions  show  only  a  slight  drying 
and  thickening  of  the  skin,  with  a  few  scratched  papules  and  slight 
pigmentation. 

The  skin  over  the  pubes  is  dry  and  thick,  the  j)r()cess  extending 
along  the  linea  alba  to  the  navel.  The  skin  in  tlie  folds  of  the 
groin  is  thickened  and  purplish. 

The  lower  extremities  are  afl'ected  in  their  entirety,  except  for 
the  ui)per  antero-internal  surface  of  the  thighs,  an  area  about  three 
inches  in  diameter  over  each  trochanter,  and  the  soles  of  the  feet. 

The  upper  extremities  are  less  involved,   the  eruption   being 
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confined  to  the  external  and  the  posterior  radial  surfaces  of  the 
forearms. 

The  affected  surface  is  dry  and  harsh.  The  smallest  lesions  are 
only  slight  exaggerations  of  the  normal  cross-hatching  of  the  skin. 
Next  come  small  papules,  which  seem  to  be  thickenings  of  the 
deeper  layers  of  the  skin,  the  horny  layer  being  but  little  affected. 
The  smallest  lesions  are  shiny  and  flat-topped ;  the  next  larger  ones 
are  rounded  and  not  particularly  shiny.  The  color  of  the  earliest 
lesions  and  of  those  of  the  second  class  also  is  that  of  the  normal 
skin,  except  that  in  patches  of  long  standing  their  color  is  that  of 
the  surrounding  skin — a  dull  purple.  The  larger  papular  lesions 
are  all  scratched,  as  are  also  most  of  the  others.  Some  of  the 
papules  seem  to  be  receding;  on  the  forearms  are  many  white  spots 
of  thickened  skin,  which  appear  to  be  the  remains  of  former  lesions. 
The  greatest  thickening  and  the  greatest  number  of  papules  occur 
on  the  lower  legs,  where  the  eruption  first  developed.  The  forearms 
show  no  large  papules,  and  few  occur  on  the  back.  The  general 
effect  is  one  of  extending  and  increasing  lichenification,  with  firm 
papules  or  nodules  arising  from  the  middle  of  the  lichenified  areas. 
The  nodules  appear  to  be  localized  exaggerations  of  a  general 
process  rather  than  a  separate  condition. 

No  urticarial  or  erythematous  lesions  were  observed.  Treatment 
was  practically  without  effect. 

Case  IL — I\Iiss  S.  O.,  a  Swede,  aged  twenty-five  years,  employed 
in  the  linen  room  of  a  New  York  hotel,  applied  for  treatment  at 
the  out-patient  dej)artment  of  Roosevelt  Hospital  in  December, 
191.3.  There  is  no  tuberculosis  in  her  family  and  no  skin  disease 
like  hers.  Her  father  is  alive  at  sixty-three,  and  is  alcoholic;  her 
mother  is  about  fifty-five  years  old,  and  healthy.  The  ])atient 
states  that  she  has  had  measles  and  whooping  cough,  but  not 
scarlet  fever.  She  has  always  been  constipated.  She  says  that  she 
had  chills  and  fever  every  day  for  two  years  until  she  was  seventeen 
years  old.  She  has  never  been  subject  to  hives.  Her  hair  has 
always  been  thin,  and  her  skin  coarse  and  harsh,  but  it  does  not 
chap  severely.  On  the  other  hand,  her  skin  blisters  easily  from 
moderate  heat,  and  develops  callosities  rather  readily.  She  states 
that  in  August,  1911,  a  papule  appeared  on  her  left  forearm,  perhaps 
from  an  insect  bite;  this  she  scratched.  Two  weeks  later  a  boil 
developed  at  the  site  of  the  original  jiapule,  and  from  that  time  until 
the  end  of  the  year  a  series  of  boils  occurred  on  both  forearms. 
During  tins  time  she  noticed  that  on  coming  into  a  warm  room  from 
the  cold  air  outside  there  appeared  on  the  hand  and  ankles  a  mnnber 
of  small  firm  nodules,  which  burned  and  itched  badly,  "^rhe  color 
was  that  of  the  normal  skin  or  a  little  darker,  but  not  red. 

She  was  admitted  to  the  New  ^Ork  Skin  and  (^ancer  Ilosjiital 
in  November,  1*.M  I,  her  hands  being  then  so  badly  cri|)pIo(l  l\v  boils 
that  she  could   hardly  use  them.     She  remained   in  the   hospital 
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about  four  months,  and  in  that  time  the  boils  were  healed  and  have 
not  returned,  but  the  nodules  were  unchanged. 

New  nodules  have  appeared  from  time  to  time,  the  eruption 
gradually  creeping  up  the  extremities  toward  the  trunk.  The 
patient  states  that  after  severe  scratching  and  removing  the  thick- 
ened, horny  layer,  which  brings  with  it  a  horny  plug  or  kernel,  the 
itching  subsides  and  the  papules  flatten  down  to  a  slight  thickening 
in  the  skin,  but  that  they  never  disappear  entirely,  and  increase 
in  size  again  when  irritated.  She  states  that  irritation  of  an  old 
flattened  lesion  will  often  produce  a  blister  containing  bloody  serum. 
She  insists  that  the  papules  appear  first  and  increase  under  scratch- 
ing, but  that  scratching  of  healthy  skin  is  not  followed  by  the 
development  of  a  papule.  The  itching,  which  appears  to  be  limited 
to  the  lesions,  is  very  severe,  and  often  interferes  with  sleep.  It  is 
worse  whenever  the  patient  is  more  than  usually  nervous  and  when- 
ever her  mind  is  not  distracted  by  her  occupation.  It  is  also  worse 
the  first  day  or  two  of  the  menses,  but  there  is  no  increase  in  the 
size  of  the  lesions  at  that  time. 

For  the  past  year  or  two  the  patient  has  often  been  sleepy  in 
the  afternoon,  and  her  legs  have  ached  badly  after  slight  exertion, 
like  going  up  stairs.  Headaches  were  infrequent  until  the  summer 
of  1913,  since  which  time  they  have  been  quite  common;  and  more 
recently  she  has  been  subject  to  attacks  of  overpowering  sleepiness, 
lasting  ten  to  fifteen  minutes,  and  then  passing  oft"  suddenly.  All 
these  constitutional  symptoms  are  relieved  or  removed  by  careful 
attention  to  the  bowels. 

Wken  examined  by  me,  December  16,  1913,  the  skin  of  the  face 
was  rough,  coarse,  and  muddy  looking,  but  no  distinct  tumors  were 
made  out.  The  tongue  showed  upon  the  right  side  of  the  dorsal 
surface  a  white  sclerotic  area  dotted  with  a  few  red  spots,  about  a 
quarter  of  an  inch  broad  and  an  inch  long,  the  anterior  extremity 
being  about  three-c^uarters  of  an  inch  from  the  tip  of  the  tongue. 
This  area  is  depressed  slightly  below  the  level  of  the  adjoining 
mucous  membrane,  but  is  not  ulcerated.  The  patient  says  that  it 
has  grown  from  a  spot  about  the  size  of  a  pea  in  the  past  year  or 
less.  A  later  examination  revealed  a  firm  white  nodule  about  a 
quarter  of  an  inch  in  diameter  on  the  right  side  of  the  bottom  of 
the  tongue  just  below  this  white  plaque.  It  was  not  so  hard  as  to 
suggest  cancer,  and  gave  one  the  impression  that  it  was  produced 
by  the  same  process  which  had  caused  the  tumors  in  the  skin. 

The  characteristic  nodules  were  scattered  over  both  upper  and 
lower  extremities.  There  was  no  tendency  to  grouping,  and  flexor 
and  extensor  surfaces  were  involved  alike.  Two  papules  were 
found  on  the  left  thenar  eminence,  and  one  on  the  right  palm; 
otherwise  the  palms  were  free.  Forty-four  lesions  of  all  sizes  were 
counted  on  the  back  of  the  right  hand  and  fingers,  and  fifty-five 
on  the  left,  and  they  were  almost  as  thickly  scattered  over  both 
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forearms  and  legs.  There  were  a  few  papules  on  the  arms  and  one 
small  one  on  the  left  side  of  the  neck.  On  the  back  of  the  neck, 
about  an  inch  to  the  right  of  the  middle  line  and  just  below  the 
hair,  there  was  a  pa])ule  about  three-sixteenths  of  an  inch  in  diam- 
eter, exactly  like  the  others,  which  is  said  to  have  appeared  after 
the  removal  of  a  growth  of  unknown  nature  from  the  same  spot 
eight  or  nine  years  ago.  The  earliest  lesions  appeared  to  be  small 
nodules  in  or  under  the  skin,  the  epithelium  above  them  unchanged. 
In  the  older  lesions  the  epithelium  was  thickened,  pink  or  light 
brownish  in  color,  and  generally  slightly  rough  and  warty,  but  with- 
out any  papillary  projection  or  deep  depressions.  The  lesions 
on  the  upper  part  of  the  arms,  where  the  disease  seemed  to  be 
spreading,  were,  as  a  rule,  small,  about  one-eighth  of  an  inch  in 
diameter,  and  showed  but  little  elevation.  Some  were  scarcely 
perceptible,   while  the   largest   tumors   on  the  hands  were  three- 
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eighths  of  an  inch  in  diameter,  and  on  the  legs,  seven-sixteenths 
of  an  inch.  ]Many  of  the  medium-sized  and  large  lesions  were 
cappefl  by  a  brownish  crust.  The  removal  of  the  thickened  epithe- 
lium from  the  medium-sized  tumors  revealed  a  shallow  crater,  the 
concavity  of  which  was  studded  with  many  fine  bleeding  points. 
T'rnsts  removed  from  the  tops  of  some  of  the  older  lesions  showed 
filiform  horny  plugs  about  a  sixteenth  of  an  incli  long  projecting 
from  the  under  surface. 

.\n  area  on  the  forearm,  about  an  incii  and  a  haU'  in  diameter, 
entirely  free  of  the  eruption,  was  enclosed  in  a  line  drawn  with  silver 
nitrate.  The  reaction  to  the  caustic  was  nnnsually  severe.  A 
painful  blister  formed  where  the  line  had  been,  and  when  this 
rnptured  and  dried,  a  red  line  was  left,  which  remained  for  weeks. 
The  patient  was  iiistructed  to  scratch  this  enclosed  area  repeatedly, 
and  this  she  assures  me  she  has  done,  but  no  sign  of  tumor  formation 
has  appeared. 
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The  Wassermann  reaction  and  the  Morro  tuherc-nlin  reaction 
were  both  negative. 

On  Febrnary  0,  1914,  the  patient  came  to  me  to  show  a  group  of 
ecchymoses,  covering  an  area  about  two  inches  by  four  inches,  on 
the  inner  aspect  of  the  right  knee,  extending  up  a  little  on  to  the 
thigh.  The  largest  spot  was  of  irreguhir  outHne,  about  one  inch 
by  two;  the  others  were  rounded,  about  a  quarter  of  an  inch  to  an 
inch  in  diameter.  They  were  of  a  dull  purple  color.  There  were 
similar  patches  on  the  left  instep.  They  were  said  to  have  appeared 
February  4,  and  the  patient  states  that  similar  lesions  have  occurred 


Fig.  3. — Prurigo  nodularis.     Mi.ss  S.  (). 


at  intervals  for  the  past  six  months,  each  outbreak  lasting  a  week  or 
two.  They  seem  to  have  no  connection  with  menstruation,  con- 
stipation, or  errors  of  diet,  but  are  usually  preceded  and  accompanied 
by  a  period  of  intense  itching.  At  the  outbreak  of  this  attack  the 
patient  was  on  a  low  protein  diet,  eating  meat  but  once  a  week,  and 
nevertheless  complaining  of  aching  of  the  muscles  on  slight  exertion. 
On  this  date  a  group  of  four  small  papules  was  discovered,  forming 
a  line  about  an  inch  long,  the  lowest  one  about  an  inch  and  a  half 
above  the  inner  end  of  the  right  clavicle.  They  were  said  to  have 
been  present  for  .several  months,  at  times  hardly  visible,  but  very 
prominent  at  periods  of  increased  itching. 
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On  February  18,  three  white  spots,  each  about  three-quarters 
of  an  inch  in  diameter,  appeared  on  the  back.  They  were  very 
itchy,  and  the  surrounding  skin  was  red.  They  lasted  not  over 
two  days. 

Nodules  were  excised  from  the  right  arm  on  December  16,  1913, 
for  microscopic  examination.  The  wounds  healed  readily,  but 
within  a  few  weeks  a  fresh  nodule  had  developed  at  the  site  of  one 
of  those  excised.  It  is  to  be  noted  also  that  a  nodule  is  present  in 
the  scar  left  by  a  biopsy  performed  at  the  Skin  and  Cancer  Hospital. 
Another  nodule  was  removed  from  the  leg  on  ^NFarch  11,   1914. 


Fig.  4. — Prurigo  nodularis.     Miss  S.  O. 


The  microscopic  examination  of  these  nodules  revealed  no  features 
not  already  described  by  previous  authors. 

Discussion.  The  two  cases  present  numy  points  of  similarity, 
and  yet  dilVer  in  several  very  ini|)()rtant  respects.  In  l)()th  there  is 
intense  itching,  long  duration,  and  the  appearance  of  firm  i)apules. 
Both  patients  state  that  papules  have  been  present  from  the  start, 
but  a  careful  examination  of  the  man  shows  broad  areas  of  skin 
where  lichenification  is  in  j)r()gress,  with  no  well-defined  papules 
at  all,  or  only  doubtful  ones  in  the  older  j)arts.  It  is  only  on  the 
legs,  where  the  disease  began,  that  large  papules  are  found,  and 
wherever  there  are  well-marked  papules  the  skin  between  is  pig- 
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mented,  markedly  thickened,  and  shows  many  white,  firm  scar-like 
spots,  which  ai)pear  to  mark  the  sites  of  former  papules.  The 
appearance  of  the  woman's  skin  is  entirely  different.  In  her  case 
the  tumors  arise  from  an  apparently  normal  skin,  and  in  the  places 
where  the  disease  has  most  recently  appeared,  as  on  the  arms,  there 
is  no  sign  of  thickening  or  lichenification,  but,  on  the  other  hand, 
distinct,  though  small,  papules.  The  same  holds  true  of  her 
hands  and  ankles,  where  the  disease  first  appeared;  the  skin  is 
coarse  and  harsh,  it  is  true,  but  only  slightly  thickened  and  not 
lichenified.  She  insists  that  a  tumor,  once  established,  never 
disappears  entirely,  and  her  statement  is  borne  out  by  the  appear- 
ance of  the  skin  and  its  behavior  during  the  four  months  it  has  been 
under  observation. 

These  two  patients  may  be  taken  as  examples  of  two  distinct 
clinical  conditions,  a  number  of  examples  of  each  of  which  ha^'e 
been  recorded  in  medical  literature.  The  group  represented  by  the 
woman  includes  cases  reported  by  Hardaway,^  Baker,-  Johnson,^ 
Kreibich,^  Hjelmann,'  W.  Pick,''  Brocq,'  Schamberg  and  Herschler,* 
C.  J.  White,9  Hyde,'«  Jackson,"  Fasal,i-  Zeisler,!^  Sutton,i^  and 
Stel  wagon.  1^ 

'  Case  of  Multiple  Tumors  of  the  Skin,  Accompanied  by  Intense  Pruritus,  Arch. 
Dermat.,  1880,  p.  129. 

2  Cited  by  Crocker,  Trans.  Internat.  Med.  Cong,  at  Rome  189-1,  p.  34,  and  Dis.  of 
Skin,  3d  ed.,  Phila.,  1908,  i,  162. 

'  A  Papular  Persistent  Dermatosis,  Jour.  Cut.  Dis,  1899,  p.  49  (with  illustrations). 

*  Uebfer  Urticaria  Chronica  (Two  Cases  Described  as  Urticaria  Perstans  Verrucosa), 
Arch.  f.  Dermat.  u.  Syph.,  1899,  xlviii,  163  (with  illustration). 

'  Ett  fall  af  urticaria  perstans  verrucosa,  Finska  Liikaresallskapets  HandUngar, 
1899,  xli,  1236  (with  illustrations).  An  abstract  of  this  report  is  printed  in  the 
Jour.  Cut.  Dis.,  1900,  p.  470,  and  is  probably  the  source  of  information  of  most 
authors  who  refer  to  the  case.  It  is  credited  to  the  St.  Louis  Med.  and  Surg.  Jour., 
where  an  article  with  a  similar  title  appears  on  page  96,  published  August,  1900. 
This  article  is  it.self  an  abstract,  and  is  credited  to  Bull.  Med.  and  Surg.,  1900.  There 
was  no  such  periodical  as  Bulletin  of  Medicine  and  Surgery  in  the  year  1900,  but  the 
Medical  Bulletin  of  Philadelphia,  May,  1900,  p.  175,  contained  an  article  almost 
identical  with  those  mentioned  above,  which  it  ascribes  to  Prog.  Med.,  but  without 
mentioning  date  or  page.  This  might  refer  to  Progressive  Medicine,  but  it  does  not; 
the  article  is  a  translation  of  an  abstract  in  Le  Progres  Medical,  January  27,  1900, 
p.  60.    The  French  journal  gives  no  hint  of  the  source  of  its  abstract. 

*  Ein  Fall  von  sogennanter  Urticaria  perstans,  Stereoscop.  Med.  Atlas,  40,  Liefer- 
ung,  Dermatologie,  15  Folge.    A.  Neisser.     Tafel  475.     1901. 

'  Lichen  obtusus  corne  (five  cases).  La  Prat.  Dermat.,  1902,  iii,  201  (with  illustra- 
tions) . 

'  Two  Cases  of  Multiple  Tumors  of  the  Skin  in  Negroes  Associated  with  Itching, 
Jour.  Cut.  Dis.,  1906,  p.  151  (with  illustrations). 

'  Lichen  Obtusus  Corneus,  Jour.  Cut.  Dis.,  1907,  p.  386. 

'"  Prurigo  Nodularis,  Diseases  of  the  Skin,  Phila.,  1909,  p.  174. 

"  Case  of  Multiple  Tumors  Associated  with  Itching,  Jour.  Cut.  Dis.,'  1909,  p.  39. 

"Arch.  f.  Dermat.  u.  Syph.,  1912,  cxii,  265. 

"  A  Case  of  So-called  Prurigo  Nodularis,  Jour.  Cut.  Dis.,  1912,  p.  654  (with 
illustration). 

'*  A  Differential  Study  of  Prurigo  Nodularis  and  Urticaria  Perstans,  Arch.  Diag- 
nosis, 1913,  p.  341  (with  illustrations),  also  Jour.  Amer.  Med.  Assoc,  January  17, 
1914.  p.  181. 

'»  Diseases  of  the  Skin,  7th  ed.,  Phila.,  1914,  p.  212. 
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These  cases  form  a  well-defined  group,  with  many  points  of 
resemblance,  and  few  of  difference.  The  illustrations  are  strik- 
ingly alike,  and  often  those  published  for  one  case  would  serve  as 
well  for  another.     The  essential  features  are : 

1.  An  eruption  of  firm,  round  or  oval  tumors,  beginning  as 
scarcely  perceptible  papules,  and  reaching  a  size  of  half  an  inch 
in  diameter.  They  form  rounded  ele^•ations,  becoming  flat-topped 
in  the  later  stages,  or  even  slightly  depressed  in  the  center.  The 
early  lesions  are  smooth,  the  older  ones  rough  and  warty.  Color  is 
not  a  distinctive  feature — it  may  be  that  of  normal  skin,  or  pinkish, 
or  brown,  or  yellowish,  or  gray. 

2.  A  lesion,  once  well  developed,  seldom  or  never  entirely 
disappears. 

3.  Itching  is  intense,  and  always  accompanies  or  follows  the 
development  of  a  papule,  and  does  not  precede  it. 

4.  The  skin  between  the  lesions  is  approximately  normal. 
Taking  up  in  order  these  features  of  the  disease,  it  is  to  be  noted 

that  the  descriptions  given  by  the  observers  are  singularly  uniform. 
There  is  some  slight  variation  in  the  color  and  size  of  the  lesions 
observed,  but  the  color  is  never  a  marked  feature,  and  the  size 
varies  in  individual  cases. 

The  persistence  of  the  individual  lesions  has  been  noted  by  all 
the  observers.  In  only  four  of  the  cases  is  it  recorded  that  any  of  the 
growths  have  disappeared,  and  then  only  a  few,  while  in  seven  it  is 
distinctly  stated  that  a  lesion  once  established  never  disappears, 
and  in  four  others  it  is  noted  that  there  was  no  change  save  in  the 
size  of  the  tumors.  Of  the  remaining  seven,  one  was  under  observa- 
tion a  few  days  only,  in  which  time  no  change  was  observed,  one 
showed  infiltrated  pigmented  spots  corresponding  to  involuted 
lesions,  and  five  are  those  recorded  by  Brocq,  who  gives  no  detailed 
histories,  but  who  states  that  the  evolution  is  very  slow.  Recur- 
rence after  excision  is  rej)()rted  in  six  of  the  cases,  a  high  jxTcentage, 
when  we  consider  that  in  only  nine  of  the  cases  are  the  histories 
complete  enough  or  the  period  of  obser\  ation  long  enough  to  judge 
of  this  feature. 

The  itching  is  a  very  prominent  feature  and  was  exceedingly 
severe  in  all  cases,  so  severe  as  to  prevent  sleep,  and  to  interfere 
with  the  daily  occupation.  It  seems  to  be  a  sym{)tc)m  of  the 
eruption,  and  not  the  cause  of  it.  This  is  expressly  so  stated  in 
Johnston's  case  and  my  own.  Ilardaway's  jiatient,  it  is  true, 
stated  that  each  tumor  arose  at  an  itching  point  as  a  result  of 
scratching,  but  Ilardaway  expressly  states  that  he  was  unable  to 
confirm  this.  I  may  add  that  repeated  scratching  on  a  small  area 
of  the  forearm  in  my  own  i)atient  was  followed  by  no  change  in  the 
skin  whatever.  The  usual  rejiort  is  that  the  disease  began  as 
|)aj)ules  with  itching.  In  fi\-e  cases  the  itching  is  said  to  be  limited 
to  the  lesions  themselves,  iind  in  two  cases  to  the  lesions  and  their 
immetliate  neighborhood. 
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The  skin  between  the  lesions  is  normal  or  nearly  so.  The  only 
exceptions  to  this  rule  are  Hardaway's  case,  in  which  the  disease 
had  been  present  for  twenty-two  years,  and  in  whicli  the  skin  was 
coarse,  rough,  pigmented,  and  much  tliickened,  and  Johnston's, 
where  the  disease  was  of  ten  years'  duration,  in  which  there  was 
some  lichenification  on  the  forearms  and  legs,  but  none  on  the  face. 
Johnston  remarks  that  this  was  the  result  of  scratching,  and  that 
the  pruritus  which  led  to  the  scratching  invariably  accompanied 
the  growth  of  a  nodule  and  never  preceded  it. 

In  the  case  here  recorded  the  itching  was  made  worse  by  con- 
stipation and  by  overeating,  but  although  the  symptoms  of  intestinal 
indigestion  were  relieved  by  a  restricted  diet  and  attention  to  the 
bowels,  the  papules  showed  no  change  at  all,  and  itching  persisted. 
It  seems  probable  that  some  disorder  of  metabolism  is  responsible 
for  the  disease,  but  what  it  is  we  do  not  know.  The  occurrence  of 
attacks  of  urticaria  in  several  of  the  patients,  and  of  purpura  also 
in  the  case  here  recorded,  points  strongly  to  a  toxemia. 

There  are  also  a  number  of  other  cases  recordetl  in  German 
literature,  generally  under  the  name  of  urticaria  perstans,  which 
bear  a  considerable  resemblance  to  this  group,  but  which  lack,  as 
a  rule,  one  or  two  of  the  essential  elements.  In  many  of  them  the 
urticarial  element  predominates,  and  the  lesions,  though  ])ersisting 
a  few  weeks,  are  not  permanent.  Hartmann's^*'  Case  III,  more 
fully  described  later  by  Hiibner,^'  is  the  one  in  which  the  i;esem- 
blance  is  most  striking;  but  here  also  the  lesions  do  not  appear  to 
have  been  permanent,  and  in  the  second  place,  Hiibner  states  that 
the  tumors  were  caused  by  the  scratching.  This  brings  us  to  the 
second  group  of  cases,  of  which  G.  S.  may  be  taken  as  the  type, 
and  to  which  many  of  the  German  cases  appear  to  belong.  The 
distinguishing  characteristic  of  this  group  is  the  development  of 
tumors  as  a  result  of  scratching.  As  the  itching  precedes  the  tumor 
formation,  there  is  a  more  or  less  diffuse  thickening  and  pigmenta- 
tion of  the  skin,  and  from  this  area  the  papules  arise,  run  their 
course,  and  disappear.  There  are  usually  many  pigmented  or 
atrophic  areas  which  apparently  occupy  the  sites  of  former  lesions, 
and  which  form  a  rather  conspicuous  element  of  the  clinical  j)icture. 
Ilartmann's  Case  IV  and  Case  VI  seem  to  belong  to  this  group,  and 
also  Kreibich's  case,  recorded  as  urticaria  perstans  papulosa. 
As  the  disease  is  essentially  an  unusual  reaction  of  the  skin  to 
traumatism,  the  clinical  features  are  somewhat  more  varied  and 
do  not  form  so  well-defined  a  symptom-comi)lex  as  those  classed  as 
prurigo  nodularis. 

Torok's'**  report  on  the  changes  in  the  skhi  produced  by  mechan- 

•'  Ueber  eine  urticaria  artige  Hauterkrankung.,  Arch.  f.  Dermat.  u.  Syph.,  1903, 
Ixiv,  .381. 

''  Ueber  Tuberosis  cutis  pruriginosa.  Arch.  f.  Dermat.  u.  Syph.,  1906,  Ixxxi,  209. 

"  Welche  Hautverandorungen  konnen  durch  nicchanische  Reizung  dcr  Haut  her- 
vorgerufen  werden?    Arch.  f.  Dermat.  u.  Sjph.,  1902,  Ixiii,  39. 
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ical  irritation  is  very  enlightening  in  this  respect,  as  he  was  able  to 
induce  similar  changes,  though  of  a  much  milder  grade,  by  rubbing 
areas  of  normal  skin  day  after  day;  and  states  that  in  certain 
pathological  conditions  the  effects  of  irritation  are  much  more 
pronounced. 

My  thanks  are  due  to  Dr.  Trimble  for  the  privilege  of  recording 
one  of  the  cases,  and  for  photographs  of  both  of  them,  and  to  Dr. 
]\I.  L.  L.  Welzmiller,  for  assistance  in  preparing  the  histological 
material. 


A    STUDY    OF    GASTRIC    SEDIMENTS    AND    THEIR 
INTERPRETATION. 

By  B.  B.  Vincent  Lyon,  A.B.,  M.D., 

CHIEF    OF    CLINIC,    GASTRO-INTESTINAL    DEPARTMENT,    JEFFERSON    HOSPITAL; 

PATHOLOGIST    TO    METHODIST   HOSPITAL;    ASSISTANT    PATHOLOGIST    TO 

GERMAN    HOSPITAL,    PHILADELPHIA. 

Several  years  ago  in  aspirating  the  contents  of  a  stomach  by 
means  of  an  Ewald  aspirating  bulb  I  noticed  on  the  withdrawal  of 
the  tube  that  a  small  piece  of  tissue  had  been  caught  in  the  eye  of 
the  tube.  This  little  fragment  (although  not  more  than  2  mm.  in 
size),  appropriately  hardened  and  stained,  gave  a  beautiful  picture 
of  the  glandularis  and  muscularis  mucosse,  at  which  level  rupture 
had  taken  place.  The  case  was  one  of  gastritis  acida,  and  I  was 
impressed  particularly  with  the  desquamation  and  exfoliation  of 
the  cells  at  the  periphery,  to  which  attention  has  previously  been 
called.^  Thinking  that  such  desquamation  and  other  degenerative 
changes  might  occur  more  frequently  than  was  generally  believed, 
I  determined  to  make  the  recovery  of  gastric  sediments  a  routine 
procedure. 

The  first  method  employed  was  to  save  all  of  the  wash  water 
from  the  lavage  of  the  fasting  stomach  and  allow  it  to  sediment 
by  gravity  in  1000  c.c.  conical  graduates,  and  after  a  few  hours 
to  decant  the  supernatant  fluid  down  to  the  last  100  c.c,  and  on 
centrifuging  this,  lift  up  the  sediment  by  a  platinum  loop,  and 
after  making  an  ordinary  slide  smear,  to  stain  it,  ditforentially,  with 
eosin  and  methylene  blue.  Crude  though  this  method  was,  one 
was  often  repaid  by  recovering  recognizable  elements,  such  as  leuko- 
cytes, moulds,  fungi,  various  bacterial  groups,  and,  surprisingly, 
often  epithelial  cells  or  even  bits  of  nuicosa,  from  a  study  of  whicii 
it  seemed  possible  to  make  certain  definite  diagnostic  inferences. 
There  were  marked  disadvantages,  however,  in  having  to  deal 
with  large  amounts  of  lavage  water,  often  3000  or  4000  c.c,  whicli 

'  Cf.  .\nthoiiy  Bassler.  Med.  Rec.  No\-.'inl),-r  M).  H»07. 
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required  several  hours  to  settle  before  being  centrifuged,  during 
which  time  many  regressive  degenerative  alterations  might  occur 
in  standing  at  room  temperature.  Furthermore,  the  making  of 
even  several  platinum  loop  smears,  from  the  centrifuge  sediment, 
only  represented  a  fractional  amount  of  the  total  sediment.  So 
after  various  modifications  were  applied  the  following  method  was 
adopted  and  carried  out,  first  in  the  gastro-intestinal  department 
of  the  German  Hospital  and  later  in  the  stomach  clinic  at  Jefferson 
Hospital. 

To  make  the  procedure  less  formidable  to  the  patient,  instead 
of  using  the  ordinary  size  stomach  tube  the  use  of  a  small  metal 
capsule  was  suggested  by  my  colleague,  Dr.  J.  Quincy  Thomas. 
This  capsule  is  1.5  cm.  long  by  6  mm.  in  diameter,  and  having  a 
shaft  4  mm.  long  by  3  mm.  in  diameter,  to  which  a  small  capillary 
rubber  tube  is  securely  fastened  by  a  silk  thread.  The  capsule 
is  perforated  at  the  extreme  tip  with  a  hole  1.5  mm.  in  diameter, 
in  a  Hne  continuous  with  the  caliber  of  the  tube,  and  the  body  of 
the  capsule  is  similarly  perforated  with  eight  additional  holes  1.5 
mm.  in  diameter.  To  facilitate  cleaning  the  capsule  is  made  in 
two  parts,  which  unite  by  a  screw  thread.  These  metal  tips  are 
similar  to  those  introduced  by  Einhorn  for  the  recovery  of  duodenal 
contents  or  for  duodenal  feeding,  but  are  made  of  German  silver 
and  silver  plated,  which  is  inexpensive  and  serviceable.  The 
capillary  rubber  tube  attached  to  this  capsule  is  1  meter  long  and 
of  various  calibrations.  The  smallest  one  that  can  be  serviceably 
used  is  3  mm.  in  diameter.  This  tube  can  be  readily  swallowed  with 
minimal  discomfort,  and  can  be  left  in  sitv  for  several  hours  to 
admit  of  fractional  analysis  of  the  gastric  juice  after  an  Ewald 
breakfast,  or  allowed  to  pass  into  the  duodenum  for  the  recovery 
and  analysis  of  duodenal  or  jejunal  contents. 

A  good  routine  practice  is  to  have  the  patient  swallow  the  capsule 
and  tube  on  an  empty  stomach,  preferably  in  the  early  morning 
fasting  state,  and  by  means  of  a  one-  or  two-ounce  aspirating  syringe, 
with  a  capillary  tip  and  supplied  with  a  close-fitting  asbestos 
plunger,  gentle  aspiration  is  made  to  recover  the  residual  contents 
of  the  fasting  stomach,  after  which  from  100  to  150  c.c.  of  plain, 
warm  water  is  introduced  by  means  of  the  syringe  and  gently  aspi- 
rated and  forced  back  again  into  the  stomach,  perhaps  a  dozen 
times.  After  the  first  several  re-aspirations  it  can  be  usually 
observed  that  the  lavage  water,  which  was  at  first  macroscopically 
clear,  becomes  gradually  turbid  and  contains  variously-sized 
flocculent  bodies,  ranging  from  pin-point  to  3  to  5  mm.  in  size. 
During  this  period  of  aspiration  and  re-injection  a  stethoscope 
should  be  applied  to  the  abdominal  wall  in  the  gastric  area,  and 
the  size,  shape,  and  position  of  the  stomach  can  be  readily  mapped 
out  by  determining  the  maximum  lines  of  intensity  of  the  auscul- 
tatory tinkling  and  bubbling  sounds.     After  thus  douching  the 
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gastric  mucosa,  all  of  the  fluid  is  aspirated  from  the  stomach  and 
then  a  small  portion  tested  for  occult  blood  and  the  remainder 
mixed  with  equal  parts  of  a  10  per  cent,  solution  of  formalin.  The 
residual  gastric  contents  or  material  aspirated  from  the  stomach  is 
recorded  in  cubic  centimeters,  allowed  to  filter,  and  the  filtrate 
tested  for  its  acidity  to  determine  hypersecretory  states;  the 
filter  paper  is  then  punctured  and  the  residue  washed  into  a  clean 
bottle  with  the  10  per  cent,  formalin  solution,  and  both  specimens, 
properly  labeled,  are  then  sent  to  the  laboratory  to  be  handled  in 
the  following  way : 

Technic  of  Preparing  Sediments  for  Staining.  1.  Add  to 
gastric  washings  an  equal  quantity  of  10  per  cent,  formalin  and 
allow  to  stand  for  at  least  three  hours. 

2.  Filter  through  a  smooth  filter  paper.  After  filtration  wash 
the  sediment  down  to  the  tip  of  the  filter  paper  by  means  of  a  wash 
bottle. 

3.  Cut  off  the  tip  of  the  filter  paper  containing  the  sediment. 
Fold  the  paper  to  prevent  the  escape  of  the  sediment.  Wrap  the 
paper  in  one  laver  of  gauze;  tie  it  fast  with  a  thread. 

4.  Place  in  acetone  I      for  one  hour. 

5.  Place  in  acetone  II    for  one  hour. 

6.  Place  in  acetone  III  for  two  hours. 

7.  Place  in  paraffin  and  chloroform,  each  one  hour. 

8.  Place  in  paraffin  (M.  P.,  52°  C),  each  one  hour. 

9.  Place  in  paraffin  (M.  P.,  52°  C),  each  two  hours. 
10.  Imbed  in  paraffin. 

(a)  Attach  to  a  block  of  vulcanized  fiber  by  means  of 
melted  paraffin  a  piece  of  cardboard,  6x12x2  mm. 

(6)  Unfold  the  filter  paper  and  remove  the  sediment. 
Mold  it  into  a  small  block  and  attach  to  the  paste- 
board with  melted  paraffin. 

(c)  Wrap  around  the  block  a  piece  of  paper  25  mm.  wide, 

previously  dipped  in  j)araffin. 

(d)  Float  block  in  iced  water  and  fill  the  paper  box  with 

melted  paraffin  (IVI.  P.,  52°  C.) 
(c)  Trim  the  paraffin  down  to  the  phme  of  sediment. 

11 .  ( 'ut  serial  sections. 

12.  Float  the  sections  on  warm  water  and  })lace  them  on  slides 
previously  covered  with  a  thin  layer  of  Meyer's  egg  albumen. 

13.  Wipe  off'  the  excess  of  water  from  the  edges  of  the  slides. 

14.  Place  the  sections  in  a  dry  heat  sterilizer,  at  70°  to  S()°  C\, 
for  thirty  minutes  or  until  sections  are  perfectly  dry. 

Stdiniiig.  15.  Place  sections  in  xylol  (in  ('o])lin's  jars)  for  Wvv 
to  ten  minutes  to  remove  paraflin. 

I<).   Place  sections  in  absohite  alcohol  tor  H\'e  niimites. 
17.   Place  sections  in  95  j)er  cent,  alcohol  for  liv»'  niimites. 

15.  Place  sections  in  80  per  cent,  alcohol  for  five  minutes. 
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19.  Place  sections  in  water  for  five  minutes. 

20.  Place  sections  in  hematoxylin  for  five  minutes. 

21.  Place  sections  under  a  slow  stream  of  runninjj;  water  until 
they  turn  blue. 

22.  Place  sections  in  a  weak  aqueous  solution  (about  1  per  cent.) 
of  eosin. 

23.  Place  sections  in  80  per  cent,  alcohol  for  a  few  seconds. 

24.  Place  sections  in  95  per  cent,  alcohol  for  a  few  seconds. 

25.  Place  sections  in  absolute  alcohol  for  a  few  seconds. 

26.  Place  sections  in  xylol  for  ten  or  more  minutes  (to  clear). 

27.  Mount  in  balsam. 

Normally,  in  the  slides  from  the  aspirated  fasting  residue  one 
finds  occasional  epithelial  cells;  occasional  leukocytes  with  proto- 
plasm intact  in  those  cases  in  which  chemical  titration  shows  faintly 
acid  or  neutral  or  slightly  alkaline  reaction.  Boas  and  Paul  Cohn- 
heim  have  pointed  out  that  digested  protoplasm  of  epithelium  or 
leukocytes  indicates  the  presence  of  free  hydrochloric  acid  and 
pepsin.  When  the  protoplasm  of  the  epithelial  cells  is  still  intact 
it  is  possible  to  differentiate  endogenous  gastric  cells  and  those 
originating  from  the  mouth,  pharynx,  respiratory  track,  and  eso- 
phagus. Normally,  one  frequently  encounters  the  snail-like  bodies, 
first  described  by  Jaworski,^  which  Boas  and  Paul  Cohnheim  believe 
to  be  mucus,  which  have  been  acted  upon  by  hydrochloric  acid. 
If  there  has  been  regurgitation  from  the  duodenum  there  may  be 
crystals  of  some  of  the  bile  salts. 

Pathologically,  in  the  fasting  morning  stomach  one  may  find 
remnants  of  food  eaten  the  night  before,  such  as  muscle  fibers  still 
striated  or  partially  digested;  starch  granules;  vegetable  cells; 
seeds  from  berries,  any  of  which  from  the  twelve-hour  fasting 
stomach  is  indicative  of  motor  insufficiency,  due  either  to  pyloric 
obstruction  or  rarely  to  advanced  atony.  Associated  with  this, 
if  one  finds  sarcinae  in  numbers  or  many  yeast  cells  in  process 
of  germination  it  would  suggest  gastric  dilatation  with  stagnation 
and  fermentation.  Sarcina?  are  rarely  found  in  the  ectasia  of 
cancer,  except  the  ulcus  carcinomatosum  type.  It  should  be 
remembered  that  small  amounts  of  food  remnants  are  not  signifi- 
cantly pathological  (cryptic  mucosae  and  cavities  in  teeth). 

Paul  Cohnheim  attaches  importance  to  infusoria  like  Tricho- 
monas hominis  and  Megastoma  entericum,  and  believes  they  are 
associated  with  cancer  when  the  motility  of  the  stomach  is  not 
affected.  Personally,  I  have  never  encountered  them.  They  require 
for  their  development  an  absence  of  hydrochloric  acid,  an  alkaline 
medium,  and  a  cryptic  mucosa.  Mucus  from  the  respiratory  track 
will  float,  owing  to  its  air  content.  Microscopically,  it  is  charac- 
terized by  containing  alveolar  cells  and  myelin  drops,  while  colum- 

»  MQnch.  med.  Wchnschr.,   1887. 
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nar  epithelium  indicates  its  derivation  from  the  gastric  mucous 
membrane.  Also,  in  gastric  dilatation  one  occasionally  encounters 
spores  and  mycelial  cells  from  vegetable  moulds.  Leukocytes  are 
indicative  of  an  inflammatory  reaction.  It  has  been  stated  that  if 
they  occur  in  large  numbers  it  is  strongly  suggestive  of  phlegmonous 
or  suppurative  gastritis,  an  extremely  rare  condition.  It  has  been 
my  experience,  however,  to  find  large  numbers  of  leukocytes  in 
all  cases  of  gastric  ulcer,  in  many  of  the  simple  forms  of  gastritis 
in  the  inflammatory  or  congestive  stage,  and  in  cancer  of  the 
stomach,  affecting  chiefly  the  glandularis.  Pathologically,  a  signifi- 
cant finding  is  the  presence  of  Oppler-Boas  bacilli,  which  most 
usually  occurs  in  the  subacid  or  anacid  gastric  juices,  associated 
with  retention  and  stagnation.  ]\Iost  commonly  the  presence  of 
lactic  acid  is  readily  demonstrable  when  these  bacilli  are  found. 
Their  presence  has  so  often  been  seen  to  be  associated  with  cancer 
of  the  stomach  as  to  be  extremely  suggestive  of  this  condition,  but 
by  no  means  pathognomonic.  They  are  large  non-motile  bacilli 
with  a  somewhat  typical  morphological  arrangement  in  long  chains, 
and  are  readily  difterentiated  from  the  Leptothrix  buccalis  by 
acting  negatively  to  Gram's  stain.  In  gastric  sediments  prepared 
as  above  described  they  have  a  tendencv  to  arrange  themselves  in 
dense  masses,  interlaced  with  one  another,  and  resemble  hair-like 
balls  when  viewed  under  a  low-power  microscope. 

The  normal  stomach  should  contain  very  few  l^acteria,  and  when 
they  do  occur  in  large  numl>ers  it  has  been  considered  to  be  due  to 
a  gastric  juice  poor  in  antiseptic  property.  I  believe  when  the 
bacterial  flora  of  the  stomach  is  found  high  that  one  is  dealing 
with  a  distinctly  pathological  condition.  The  most  common  normal 
invader  of  the  stomach  is  the  Bacillus  coli  group,  but  the  appearance 
of  diphtheroid  bacilli,  staphylococci,  and  particularly  various  types 
of  streptococci  indicates  trouble.  Here,  too,  one  meets  with  a 
pathologically  increased  number  of  leukocytes. 

It  is  surprising  how  often  small  isolated  fragments  or  flakes  of 
gastric  mucosa  will  be  recovered  by  this  method.  Minute  particles, 
barely  of  macroscopic  size,  which  would  readily  escape  detection 
in  the  lavage  water,  may  prove  to  be  the  one  point  upon  which 
the  correct  diagnosis  can  be  made.  Furthermore,  it  is  often  possible, 
from  a  microscopic  study  of  these  bits  of  mucosa,  to  determine 
from  which  segment  of  the  stomach  they  come,  whether  the 
fundic,  prepyloric,  or  antrum  pyloric,  bearing  in  mind  the  anatomical 
distribution  of  the  difl'erent  types  of  glands.  MiiToscojiically, 
these  miinite  fragments  may  show  only  the  ]>eripheral  ]>ortion  ot 
the  villus,  extending  down  to  various  dejiths  through  the  glandu- 
laris, while  in  the  larger  fragments  the  entire  width  t)f  the  mucosa, 
at  times  including  the  muscularis  mucosa',  will  be  found.  It  is 
often  possible  to  diA'crcntiate  accurately  the  following  conditions: 
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Ganger  of  the  Stomach.  It  is  not  uncommon  to  find  (see 
Cases  III  and  IV,  Figs.  4  and  8)  fragments  of  gastric  mucosa  which 
show  gastric  tubules  with  broken  liasement  membranes  and  atypical 
invasive  proliferation  of  the  epithelial  cells  through  the  intergland- 
ular  stroma,  and  other  glands  may  show  various  types  of  degenera- 
tion, i)arenchymat()us,  mucoidal,  vacuolary,  or  atrophic.  In  all 
these  retrogressive  degenerations  the  staining  reactions  are  poor 
as  compared  with  the  progressive  carcinomatous  changes.  If  the 
fragment  of  mucosa  extends  down  to  the  submucosa,  finger-like 
processes  of  carcinomatous  invasion  affecting  the  fundic  portions 
of  glands,  or  even  collections  or  nests  of  carcinoma  cells  involving 
the  lymphoid  tissue,  often  showing  beautiful  mitotic  figures,  may 
be  found.  There  is  almost  invariably  a  well-marked  leukocytic 
infiltration  of  the  interglandular  stroma,  frequently  associated 
Avith  ])yogenic  bacteria,  particularly  streptococci.  ^Yhen  bits  of 
mucosa  with  recognizable  glandular  elements  can  not  be  found, 
one  may  frequently  see  microscopic  fields  showing  areas  of  necrosis, 
plentifully  studded  with  polynuclear  leukocytes  and  invaded  by 
bacteria.  Often  in  the  centre  of  these  eosin-stained  areas  of  necrosis 
may  be  seen  masses  of  gramilar  amorphous-like  debris,  staining 
heavily  with  methylene  blue  or  hematoxylin,  which  suggests 
the  remains  of  degenerated  epithelial  cells,  carcinomatous  or  other, 
in  ail  stages  short  of  coagulation  necro.sis  (see  P'igs.  2,  3  and  o). 
One  finds  the  bacteria  massed  chiefly  at  this  point,  the  degenerated 
cells  evidently  furnishing  an  excellent  pabulum.  Around  these 
necrotic  areas  will  frequently  be  found  immense  numbers  of  Opjjler- 
Boas  bacilli,  often  arranged  in  such  dense  clusters  of  interlaced 
bacteria  as  to  resemble  balls  of  hair  when  viewed  under  low  power 
(see  Figs.  2,  3  and  5). 

Occasionally  one  will  find  fairly  large  clusters  or  nests  of  recogniz- 
able cancer  cells,  often  in  number  up  to  100  cells,  as  in  Case  I  of 
this  series  (see  Fig.  1).  In  cancer  cases  with  pyloric  obstruction 
the  twelve-hour  fasting  stomach  sediment  will  show  various  food 
rests,  meat  fibers,  vegetable  cells,  starch  gratiules,  fat  droplets, 
or  crystals,  and  if  there  is  fermentation,  yeast  ceils  in  abundance. 
Red-blood  corpuscles  may  occasionally  be  found  intact,  more 
commonly  in  various  stages  of  crenation,  and  most  frequently  as 
hematin  crystals.    Crystals  of  bile  salts  may  also  be  found. 

Even  if  definitely  diagnostic  isolated  cancer  cells  or  bits  of  mucosa 
showing  carcinomatous  degeneration  can  not  be  found,  the  presence 
of  areas  of  necrosis  showing  leukocytic  infiltration  and  bacterial 
invasion  will  strongly  suggest  either  gastric  cancer  or  gastric  ulcer. 
If  0])pler-B()as  i)acilli  are  present  and  the  chemical  aiudysis  of  the 
gastric  juice  apjjroaches  the  subacid  or  auacid  curves  the  diagnosis 
points  more  particularly  to  cancer  (see  Chart  I ,  Case  IV).  A  positive 
Wolff-Junghans  reaction  would  support  this  point  of  view. 

It  is,  of  course,  understood  that,  as  a  rule,  these  laboratory 
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findings  are  the  tail  to  the  kite  as  compared  to  a  carefully  taken 
anamnesis,  physical  examination,  and  a  critical  clinical  scrutiny  of  the 
case ;  but  coupled  with  the  latter  they  may  prove  to  be  the  turning- 
point  in  the  diagnosis,  and,  indeed,  it  not  unfrequently  occurs  that 
the  diagnosis  is  definitely  pathologically  made  by  the  finding  of 
recognizable  cancer  cells  (see  Cases  I,  III,  and  IV,  Figs.  1,  4,  and  8). 
Gastric  Ulcer.  While  it  is  more  difficult  here  to  make  a  defi- 
nitely pathological  diagnosis  from  a  gastric  sediment  study,  never- 
theless the  finding  of  areas  of  necrosis  with  numerous  leukocytes 
and  pyogenic  bacteria  indicates  the  presence  of  an  ulcerative 
process  whether  superficial  or  deep.  The  absence  of  Oppler-Boas 
bacilli  is  likewise  suggestive.  If  coupled  with  this  there  are  bits 
of  the  glandularis  mucosae  showing  the  gastric  tubules  well  marked 
and  the  cells  reacting  sharply  to  the  differential  stains  and  the 
interglandular  stroma  invaded  by  leukocytes,  the  likelihood  of 
this  diagnosis  would  be  increased  (see  Fig.  10).  Here,  too,  one 
frequently  encounters  isolated  exfoliated  epithelial  cells,  particu- 
larly the  border  or  cover  cells,  reacting  well  to  eosin,  either  intact 
or  showing  granular  degeneration.  A  normal  or  hyperchlorhydric 
fractionation  curve  of  the  gastric  juice,  especially  when  associated 
with  the  presence  of  occult  blood,  would  support  this  contention. 
It  should  be  thoroughly  borne  in  mind,  however,  that  the  presence 
of  occult  blood  by  no  means  always  indicates  ulcer  or  cancer,  it 
being  so  frequently  encountered  in  superficial  erosions,  in  states 
of  chronic  passive  congestion  with  a  friable  gastric  mucosae,  and  in 
many  cases  of  achylia  gastrica,  as  recenth'  pointed  out  by  J.  T. 
Pilcher'^  in  a  series  of  cases  studied  at  the  Mayo  Clinic. 

Chronic  Gastritis.  In  hypertrophic  glandular  gastritis  and 
gastritis  acida  the  pathological  diagnosis  depends  upon  the  finding 
of  fragments  or  flakes  of  mucous  membrane  presenting  a  well- 
marked  hyperplasia  of  the  glandular  elements,  with  the  cells  show- 
ing good  staining  power.  This  aj^plies  most  particularly  to  the 
base  or  fundic  jiortion  of  the  glands,  whereas  the  cells  toward  the 
periphery  will  often  show  granular  degeneration,  loss  of  staining 
power,  and  absence  of  nuclei.  This  {)eripheral  portion  frequently 
destjuamates  or  sloughs  off  and  is  found  in  isolated  areas  of  tlie 
mi(Toscoj)ic  field  (see  Fig.  7).  The  interglandular  stroma  is  seen 
to  be  infiltrated  with  an  increased  lunnber  of  leukocytes  of  the 
lymphoid  type  in  the  more  chronic  processes  and  a  predominance 
of  polynuclear  varieties  in  the  acute  stages.  The  venules  are  usually 
enlarged  or  dilated,  and  areas  of  pigmentation  and  congestion  may 
be  seen. 

.Xthofhic  Gasthitis.  Here  recoverable  bits  of  gastric  mucosa 
will  show  a  considerable  diminution  in  number  of  the  gastric  tubules, 
with  marked  irregularity  in  their  distribution;  their  alignment  is 

'  .F>mr.  Amor.  Mod.  .\ssoc.,  November  19,  1910. 


lyon:  gastric  sediments  and  their  interpretation    409 

very  imperfect  and  few  glands  can  be  traced  from  fundus  to  neck. 
The  cells  stain  poorly  and  show  mucoid  and  fatty  degeneration, 
with  marked  vacuolization.  Frequently,  cells  are  seen  separating 
or  completely  broken  off  from  the  basement  membrane  and  lying 
in  the  lumen  of  the  tubule.  In  fact,  all  of  the  epithelium  may  be 
completely  denuded  from  the  tubule,  leaving  empty  spaces  in  the 
mucosa. 

The  leukocytic  infiltration  is  usually  of  the  lymphocytic  type, 
and  areas  of  venous  congestion  are  relatively  infrequent.  In  the 
same  microscopic  field,  or  in  other  portions  of  the  sediment  in  the 
same  case,  may  be  found  bits  of  mucosa  showing  practically  normal 
glandular  elements,  and  it  may  be  rightfully  argued  that  the  find- 
ings of  such  microscopic  fragments  of  the  mucosa  showing  various 
pathological  states  may  not  represent  a  true  picture  of  the  amount 
of  organic  damage  or  degree  of  functional  power  of  the  stomach 
as  a  whole.  Nevertheless,  the  above  findings,  associated  with  the 
study  of  the  fractionation  curves,  will  often  corroborate  or  point 
out  the  clinical  diagnosis, 

AcHYLiA  Gastrica.  In  the  recovery  of  bits  of  mucous  membrane 
in  cas^s  of  this  type  the  noteworthy  features  have  been  the  pro- 
nounced reduction  in  the  number  of  glandular  tubules  in  various 
stages  of  benign  degeneration  (Fig.  9,  Case  V).  These  degenera- 
tions consist  chiefly  of  the  mucoid  type,  which  is  probably  a  later 
stage  of  a  simple  parenchymatous  degeneration.  Later  cystic 
dilatations  appear,  and  in  some  cases  there  occurs  rupture  of  base- 
ment membranes  with  atypical  epithelial  proliferation,  showing 
a  tendency  to  invade  the  surrounding  stroma.  Such  cases  should 
be  most  carefully  investigated,  and  repeated  attempts  to  recover 
additional  mucosal  fragments  should  be  made,  as  it  may  prove  to 
be  a  transitional  stage  between  a  benign  and  an  early  malignant 
achylia.  Particularly  in  these  cases  does  the  Wolff-Junghans 
reaction  offer  a  possible  means  of  differentiation.  In  all  this  group 
of  cases  there  is  a  marked  increase  in  connective  tissue  in  the  inter- 
glandular  stroma,  and  at  times  wide  bands  of  it  may  be  seen  sepa- 
rating small  islands  of  degenerated  tubules.  Indeed,  it  is  possible 
that  this  connective  tissue  overgrowth  in  the  benign  achylias  may  be 
a  forerunner  of  that  rare  condition  Linnitis  plastica.  The  depth  of 
the  glandularis  is  strikingly  diminished,  and  it  is  not  uncommon  to 
find  that  a  single  low-power  microscopic  field  takes  in  the  entire 
depth  and  width  of  the  glandularis,  including  the  muscularis 
mucosae,  at  which  point  rupture  most  commonly  occurs.  At  the 
peripheral  portion  of  the  glandularis  may  be  seen  dilated  venules 
markedly  congested  and  with  extravasation  or  diapedesis  of  red- 
blood  corpuscles,  which  explains  the  occasional  (frequent?)  demon- 
stration of  occult  blood.*    At  the  peripheral  portion,  too,  may  be 

*  Cf.  Pilcher.  Jour.  Am.  Med.  Assn.,  November  19   1910, 
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found  a  deep  layer  of  mucus,  and  islands  of  mucus  may  also  be 
seen  in  isolated  portions  of  the  sections. 

When  one  is  successful  in  recovering  fragments  of  mucosa  showing 
these  pathological  changes  it  checks  up  nicely  the  fractionation 
curves  of  the  achylic  type  and  would  serve  to  differentiate  between 
the  psychical  achylia  occurring  during  the  first  stage  of  digestion 
and  the  total  chemical  achylia  persisting  throughout  the  entire 
digestive  cycle  (see  Chart  II,  Case  V). 

Gastric  Atony  with  Dilatation.  In  the  early  cases  the  sedi- 
ment returns  are  usually  negative  save  for  amorphous  debris  and 
patches  of  mucus  in  which  are  enmeshed  occasional  leukocytes. 
In  the  more  advanced  cases  with  benign  motor  insufficiency  are 
found  various  food  rests  even  on  a  twelve-hour  fasting  stomach, 
although  it  is  uncommon  to  find  this  unassociated  with  some  degree 
of  pyloric  stenosis. 

Gastric  Dilatation  with  Fermentation.  In  cases  of  gastric 
dilatation  with  fermentation  one  will  frequently  find  in  addition 
groups  of  sarcina^,  germinating  yeast  cells,  spore-bearing  fungi, 
and  mycelial  threads.  Bacteriologically,  many  groups  of  organisms 
may  be  represented,  chiefly,  however,  of  the  spore-bearing  type. 

Hypersecretion  Continua  (Reichal\nn's  Disease).  Often- 
times the  sediments  are  practically  negative  except  for  a  granular 
amorphous  debris  with  crystalline  deposits  of  bile  salts.  If  there 
is  an  associated  inflammatory  condition  (a  gastritis),  one  will  find 
the  nuclei  of  numerous  leukocytes  with  protoplasm  digested  as 
well  as  free  nuclei  from  exfoliated  epithelial  cells.  In  the  inflam- 
matory types  under  oil  immersion  can  frequently  be  made  out  a 
marked  increase  in  the  bacterial  flora.  Since  so  many  cases  of  hyper- 
secretion are  found  associated  with  gastric  dilatation  sequential  to 
either  atony,  pylorospasm,  pyloric  stenosis,  or  chronic  appendicitis, 
food  rests  may  be  frequently  encountered. 

Esophageal  Sediments.  Similarly,  in  douching  the  esophagus 
by  this  method  one  may  recover  esophageal  sediments  of  diagnostic 
inii)ort,  as  in  cases  of  cardiospasm  with  esophageal  dilatation.  In 
cases  of  esophageal  cancer,  minute  bits  of  tissue  containing  nests 
of  cancer  cells  may  be  found,  together  with  necrotic  debris,  studded 
with  leukocytes  and  invaded  by  bacteria.  In  cases  of  esophagitis 
following  the  ingestion  of  corrosive  poisons  there  may  be  recovered 
bits  of  necrotic  mucosa  showing  a  high  degree  of  ulcerative  inflam- 
mation. It  is  noteworthy  that  in  cardiospasm,  and  I  believe  this 
to  be  pathognomonic  of  this  condition,  it  will  be  found  possible  to 
douclic  the  esophagus  and  recover  from  the  esophagus  all  of  the 
lavage  fluid  introduced  without  having  to  pass  the  tube  into  the 
stomach.  (Tliis  i)oint  has  been  repeatedly  demonstrated  in  a  case 
which  will  be  reported  in  full  at  an  early  date.) 

Conclusions.  1.  The  routine  study  of  gastric  sediments  will 
l>e  found  to  give  information  of  both  diagnostic  and  prognostic 
importance. 
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2.  In  those  cases  in  which  are  recovered  fragments  of  mucosa 
showing  pathological  alterations  the  clinical  diagnosis  may  be 
checked  up  or  sujjported  as  in  no  other  way  short  of  surgical  explora- 
tion. This  is  notably  the  case  in  cancer  of  the  stomach  involving 
the  glandularis.  One  may  be  rewarded  by  positive  findings  in  com- 
paratively early  cases  of  cancer,  which  are  clinically  of  the  border- 
line type. 

3.  In  clinically  doubtful  or  obscure  cases  exhibiting  gastric 
symptoms  a  study  of  one  or  several  slides  of  gastric  sediment  may 
reveal  sufficient  pathological  evidence  to  point  correctly  the  diag- 
nostic accusing  finger. 

4.  A  single  pathologically  negative  sediment  means  nothing,  and 
is  to  be  regarded  in  the  same  way  as  failure  to  recover  tubercle 
bacillus  from  the  sputum  of  patients  clinically  tubercular. 

5.  Repeated  pathologically  negative  sediments  in  a  given  case 
argues  strongly  in  favor  of  functional  rather  than  organic  gastric 
disease. 

6.  When  organic  disease  is  strongly  suspected,  notwithstanding 
repeated  pathologically  negative  sediments,  one  should  critically 
survey  the  technic  of  obtaining  and  preparing  the  specimen. 

I  desire  to  acknowledge  the  courtesy  of  Dr.  John  B.  Deaver,  in 
the  use  of  hospital  notes  on  some  of  his  patients  on  whom  these 
studies  were  made,  and  to  express  my  thanks  to  Dr.  Carl  E. 
Becker,  of  the  pathological  lal)oratory  of  the  (lerman  Hospital, 
and  to  Mr.  John  Eiman,  of  the  pathological  laboratory  of  the 
Methodist  Hospital,  for  their  cordial  cooperation  and  their  pains- 
taking care  in  the  preparation  of  the  specimens. 


REPORT   OF  CASES. 

Case  I  (Carcinoma  of  the  Stomach). — H.  F.,  aged  sixty-two 
years;  married;  occupation,  machinist. 

Chief  Complaint.  Indigestion,  with  vomiting  and  constant  ])ain 
in  the  stomach. 

Present  Illness.  Four  months  ago  he  began  to  get  pain  in  his 
stomach,  occurring  two  to  three  hours  after  meals  and  relieved  by 
eating.  This  relief  would  last  for  two  hours  and  then  the  pain 
would  begin  again.  About  the  same  time  he  began  to  get  attacks 
of  vomiting;  says  he  never  vomited  blood,  but  has  vomited  dark 
brown  material.  Associated  belching  and  water  brash.  Consti- 
pated. No  jaundice.  Has  lost  fifty  pounds  in  weight  in  the  last 
nine  months. 

Past  Medical  History.  Never  sick  before.  No  history  of  venereal 
diseases. 

Social  History.  Smokes  and  uses  beer  moderately.  Has  always 
been  a  hard-working  man,  with  regular  hal)its. 
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Family  History.  Wife  and  four  children  living  and  well.  No 
family  history  of  cancer. 

Physical  Examination.  Undernourished  adult  male,  with  no 
evident  pain  or  distress.  Eyes,  ears,  and  nose  negative.  Tongue 
rather  beefy  red.  Teeth  in  poor  condition  with  pyorrhea.  Neck: 
a  few  palpable  cervical  lymph  glands.  Skin  slightly  anemic  and 
cachectic,  with  considerable  emaciation. 

Lungs:  Small,  moist  rales  at  the  posterior  left  apex  and  a  few 
rales  over  the  right  lung  posteriorly.  Slight  impairment  of  resonance 
at  the  left  apex. 


Fig.  1. — Nest  of  caiiciT  vvWs  from  Case  I,  H.  F.,  .iKod  sixty-two  years.  Free 
HCl,  0;  total  acidity,  )S.  (Irctiit  blood  positive.  Lactic  acid  negative.  Oppler- 
Boas  bacilli  not  found.  WolfT-.Juntihans  reaction  positive  in  ^\(,  dilution.  .4,  nest 
of  cancer  cells;  B,  bundles  of  striated  nuiscJc  fibers  from  retained  food  residue;  C, 
necrotic  debris  with  strejjtocoocic  invasion.     X  100. 

Heart:  Normal  in  size  and  position.  Sounds  are  free  from  mur- 
murs and  accentuations,  but  first  sound  at  the  apex  is  of  poor 
muscular  quality  and  can  scarcely  be  heard.  Peripheral  blood- 
vessels sclerotic. 

Blood-pressure:    Systolic,  160;  diastolic,  7S. 

Abdomen:  Walls  thin;  tenderness  in  epigastrium,  especially  just 
left  of  the  midline.  A  sense  of  resistance  can  be  felt  in  this  area — 
almost  like  a  movable  mass.    Abdomen  otherwise  negative. 

Extremities  and  genitalia  negative. 

Gastric  Analysis:  Sixty  minutes  after  Ewald  breakfast. 
Quantity,  00  c.c.  Brownish  yellow,  putrid  odor,  faintly  alkaline. 
Bile  negative.     Occult  blood   positive  to  benzidine  and   slightly 
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positive  to  guaiac.  Free  HCl  absent;  total  acidity,  8;  lactic  acid 
absent. 

Microscopically:  A  few  starch  granules  partially  digested;  gran- 
ular debris.  Oppler-Boas  bacilli  absent.  Wolff-Junghans  reaction 
positive  in  dilution  1  to  320. 

Gastric  Sediment:  Shows  nest  of  cancer  cells.  Necrotic  debris, 
and  food  rests  on  six  hour  fasting  stomach  (see  Fig.  1). 

Stool:  Grayish-green;  semisolid;  moderate  amount;  character- 
istic odor;  alkaline  reaction.  Bile  positive.  Occult  blood  positive 
to  benzidine  and  to  guaiac. 

Microscopically:  Bile-stained  vegetable  cells;  fatty  acid  crystals 
and  crystals  of  triple  phosphate;  granular  debris  and  bacteria. 

Blood  Count:  Hemoglobin,  58  per  cent.;  red-blood  cells, 
3,890,000;   color  index:   0.76;   white  blood-cells,  11,400. 

Differential  Count:  Polymorphonuclear  neutrophiles,  76  per 
cent.;  lymphocytes,  24  per  cent.;  large  mononuclears,  0;  transi- 
tionals,  0;  eosinophiles,  0;  total,  100  per  cent. 

Fluoroscopic  Examination:  Stomach  not  markedly  ptotic  or 
dilated.  No  absolute  mass,  but  there  is  some  slight  increase  in 
density  toward  the  cardiac  end  of  the  greater  curvature. 

Operation  January  9,  1913  (Dr.  Deaver).  Upper  right  rectus 
incision.  Stomach  exposed.  A  hard  mass  was  found  on  the  entire 
lesser  curvature  extending  to  the  greater  curvature  and  involving 
the  great  omentum.  Type  is  scirrhus.  Radical  cure  not  possible. 
Usual  closure  of  wound.    Dry  dressing. 

Case  II  (Carcinoma  of  the  Stomach). — J.  G.,  aged  sixty-four 
years;  married;  occupation,  cement  finisher. 

Chief  Complaint.  Constant  pain  in  epigastrium;  loss  of  weight; 
anorexia;  constipation. 

Present  Illness.  Two  months  prior  to  admission  he  developed 
distress  in  the  gastric  area,  occurring  immediately  after  meals, 
with  a  sense  of  weight  in  the  epigastrium.  "The  food  seems  to 
lie  in  my  stomach  and  does  not  pass  out."  He  has  had  to  lie  down 
on  account  of  weakness  after  each  meal,  has  difficulty  in  breathing, 
and  has  a  constant  gnawing  pain  in  the  epigastrium,  without  refer- 
ence to  eating.  The  pain  does  not  keep  him  awake  at  night.  His 
appetite  has  dwindled  so  that  he  can  eat  very  little,  and  he  relishes 
only  liquids  and  oatmeal.  He  can  not  digest  any  meat  and  is 
violently  constipated,  using  drastic  cathartics  every  day.  He  has 
never  vomited;  he  has  never  noticed  any  blood  in  his  stools,  but 
they  have  lately  been  of  a  dark,  blackish-brown  color.  He,  himself, 
found  a  lump  in  his  epigastrium  about  six  weeks  ago  that  he  thinks 
is  growing  larger.    He  has  lost  twenty  pounds  in  five  weeks. 

Family  History.  Wife  and  three  children  living;  one  died  in 
infancy:  one  of  appendicitis  and  one  of  epilepsy.  No  history  of 
cancer,  tuberculosis,  or  hemophilia. 

Past  Medical  History.    Unimportant. 
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Fig.  2. — Gastric  sediment  from  Case  II,  J.  G.,  aged  sixtj'-four  years,  showing 
necrotic  debris  and  masses  of  Oppler-Boas  bacilli  and  large  numbers  of  leukocytes. 
A,  necrotic  debris;  B,  masses  of  Oppler-Boas  bacilli;  C,  necrotic  carcinomatous 
debris;    D,  collections  of  leukocytes.      X  100. 


J'"iii.  .'i. — Oil  immersion  of  Fig.  2,  s}u)\ving  masses  of  dppler-Roas  bacilli.     A,  ma.s.«o8 
of  Oppler-Boas  bacilli;    B,  necrotic  carcinomatous  debris.     X  SCM). 
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Social  History.  Denies  venereal  disease;  smokes  moderately; 
does  not  use  alcohol. 

Physical  Examination.  Emaciated  adult  male  in  no  great  pain. 
Eyes  and  nose  negative.  Ears:  left,  negative;  right,  quite  deaf. 
Mouth:  mucous  membranes  pale.  Teeth:  decayed  and  missing. 
Tongue:  clean  and  furrowed. 

Chest:    Heart  and  lungs  surgically  negative. 

Abdomen:  Muscular,  difficult  to  palpate;  peristalsis  poor; 
some  distention;  no  rigidity.  Mass  present,  beginning  5  cm.  below 
the  xiphoid,  extending  4  cm.  to  the  right  of  the  midline  and  2.5 
cm.  to  the  left  of  the  midline;  is  hard,  resistant,  moves  slightly 
dowTiward  on  deep  inspiration,  and  seemingly  involves  greater 
curvature  throughout;  pain  not  present  on  deep  palpation.  Other- 
wise abdominal  examination  is  negative  except  for  left  inguinal 
hernia.  Genitalia  and  extremities  negative.  Blood-pressure:  systolic, 
140;  diastolic,  70. 

Blood  Count:  Hemaglobin,  72;  red-blood  cells,  4,740,000;  color 
index,  0.76;  white-blood  cells,  7155. 

Differential  Count:  Polymorphonuclear  neutrophiles,  53  per 
cent.;  lymphocytes,  23  per  cent.;  large  mononuclears,  16  per  cent.; 
transitionals,  5  per  cent.;  eosinophiles,  3  per  cent.;  total,  100  per 
cent. 

Stool:  Yellowish  brown;  normal  consistency;  moderate  amount; 
characteristic  odor.  Alkaline  reaction.  Bile  strongly  positive. 
Occult  blood  faintlv  positive  to  benzidine  and  negative  to  guaiac. 

Microscopically:  Bile-stained  vegetable  cells,  mucus,  and  debris. 
PVee  fat  globules  and  bacteria. 

Urinalyses:     Unimportant. 

Fluoroscopic  Examination.  Lower  border  of  the  stomach  reaches 
to  the  umbilicus.  Shadow  of  a  dense  mass  apparentlx'  involving 
the  greater  curvature. 

Gastric  Sediment  Study:  Shows  a  large  amount  of  necrotic  debris 
with  degenerated  epithelial  cells  with  enormous  collections  of 
Oppler-Boas  bacilli,  particularly  surrounding  the  necrotic  epithelial 
debris,  and  very  large  numbers  of  leukocytes,  chieHy  polynuclear, 
with  protoplasm  intact  (see  Figs.  2  and  3). 

Operation  December  4,  1912  (Dr.  Deaver).  Upper  right  rectus 
incision.  Large  mass  found  involving  the  anterior  wall  of  the 
stomach  and  extending  up  to  the  cardia.  Carcinomatous  invasion 
of  the  mesentery  and  pancreas.    Case  inoperable.    Wound  closed. 

Case  III  (Carcinoma  of  the  Stomach). — S.  H.,  aged  fifty-nine 
years;  married;  occupation,  scale  maker. 

Chiej  Complaint.    Vomiting  and  i)ain  after  eating  and  belclung. 

Present  Illness.  Six  months  ago  had  an  attack  of  severe  hic- 
coughing, with  chills,  lasting  five  days  and  associated  with  vomiting. 
He  has  never  felt  well  since  that  time.  Appetite  lessened,  and  for 
the  last  six  weeks  has  had  attacks  of  vomiting,  occurring  three  to 
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Fig.  4. — Fragment  of  gastric  mucosa  showing  carcinomatous  degeneration. 
Case  III,  S.  H.,  aged  fifty-nine  years.  Free  HCl,  0;  total  acidity,  52.  Lactic  acid 
positive.  Occult  blood  positive.  Oppler-Boas  bacilli  present.  .4,  rupture  of  base- 
ment membrane  and  a  typical  proliferation  of  epithelium;  B,  carcinomatous 
degeneration;    C,  gastric  tubules  in  various  stages  of  atrophy.      X  100. 


Fio.  5. — Gastric  sediment.  Case  III,  S.  H.,  aged  fifty-nine  years,  showing  large 
numljors  of  Oppler-Boas  bacilli.  A,  Oppler-Botis  bacilli;  B,  necrotic  cancer  cells. 
X  800. 
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four  hours  after  eating.  No  definite  retention  vomiting,  nor  has 
he  vomited  bloody  or  blackish  material.  He  does  not  have  much 
pain  before  vomiting,  but  says  he  feels  as  though  the  food  was 
being  rolled  up  into  a  ball  and  vomiting  gives  relief.  The  j)ain  is 
not  referred  to  the  back,  but  it  is  located  in  the  epigastrium  and 
over  the  gall-bladder.  He  has  noticed  that  the  pain  waked  him  up 
at  night  when  sleeping  on  his  right  side.  He  has  lost  twenty  pounds 
in  weight  in  six  months.  He  has  much  gaseous  distention  of  the 
stomach  and  belches  a  great  deal.  He  has  pyrosis  but  no  water 
brash;  has  not  been  jaundiced.  Bowels  are  constipated;  no  melena. 
Condition  has  improved  a  little  during  the  past  two  weeks. 


Fig.  6. — Postoperative  section  (subtotal  gastroectomy)  from  gastric  mucosa  of 
Ca.se  III,  S.  H.,  confirming  diagnosis  of  cancer.  A,  nest  of  cancer  cells  in  muscularis 
mucosae;   B,  infiltration  of  leukocytes.     X  100. 

Past  Medical  History.  "Gastric  fever"  six  years  ago.  Indefinite 
history  difficult  to  interpret. 

Social  History.    Uses  alcohol  moderately. 

Family  History.    Unimportant. 

Physical  Examination.  Somewhat  emaciated  looking;  skin  pale; 
eyes,  ears,  nose,  and  mouth  negative.    Lungs  surgically  negative. 

Abdomen:  Scaphoidal.  Skin:  thii.  and  lax  muscular  walls.  No 
masses  detected.  Deep  palpation  elicits  difl'use  epigastric  tender- 
ness, with  distinct  muscle  spasm  and  tenderness  over  McBurney's 
point,  but  not  over  the  gall-bladder.  Otherwise  abdomen  is  nega- 
tive. 
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Genitalia  and  extremities:    Negative. 

Blood-pressure:    Systolic,  112;  diastolic,  90. 

Blood  Count:  Ilemaglobin,  77;  red-blood  cells,  4,360,000;  color 
index,  0.89;  white  blood  cells,  8500. 

Differential  Count:  Polymorphonuclear  neutrophils,  63  per 
cent.;  lymphocytes,  32  per  cent.;  large  mononuclears,  1  per  cent.; 
transitionals,  4  per  cent.;  total,  100  per  cent. 

Gastric  Analysis:  Full  Meal  (six-hour  stomach):  375  c.c. 
recovered;  light  brown  color;  aromatic  odor.  Bile:  negative. 
Occult  blood,  0;  free  HCl,  0;  total  acidity,  44;  lactic  acid,  faintly 
positive. 


Fig.  7. — Gastiic  sodiiiiont  of  frafjiiiont  of  Ka.stiic  mucosa  from  ease  of  gastritis 
acida  and  hyper soerction.  S.  H.,  aged  fifty-nine  years,  showing  .4,  inflammatory 
debris  containing  many  polynudcar  leukocytes  slougliing  off  l)et\v(>en  B,  two  folds 
of  mucous  membrane.      X  100. 


Microscopically.  Oppler-Boas  bacilli  present.  Granular  debris; 
a  few  free  fat  globules  and  partially  digested  starch  granules  and 
nnicus  plus. 

Ewald  breakfast  (sixty  minutes):  130  c.c.  recovered;  yellowish- 
brown,  aromatic  odor;  bile  negative.  Occult  blood:  strongly 
positive  to  benzidine  and  negative  to  guaiac.  Free  IICl,  0;  total 
acidity,  52;  lactic  acid,  positive. 

Microscopically:  ()i)j)ler-Boas  bacilli;  fat  globuK^s;  partially 
digested  starch;  granular  debris. 

( .'ammidge  "  C"  reaction :    Positive. 
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Stool  Analysis:  Greenish-brown;  fluid  and  small  fecal  masses; 
neutral  reaction;  bile  strongly  positive;  occult  blood  strongly 
positive  to  benzidine.    Guaiac  negative. 

^Microscopically :  Bile  stained  vegetable  cells;  few  fat  globules; 
debris  and  bacteria. 

A'-ray  Reports:  Stomach  dilated  but  not  markedly  ptosed; 
lowest  border  one-half  inch  below  navel;  there  is  an  obstruction  to 
the  flow  of  iMsmuth  at  the  pylorus  which  shows  marked  density, 
presumably  from  a  growth.    Xo  other  masses  detected. 

Gastric  Sedimenis:  Show  fragments  of  gastric  mucosa,  with 
areas  of  carcinomatous  degeneration  and  gastric  tubules  in  various 
stages  of  atrophy  (see  Fig.  4)  and  other  areas  showing  necrotic 
cancer  debris  surrounded  by  masses  of  Oppler-Boas  bacilli  (see 
Fig.  5). 

Operation  February  1.  191  o.  Upper  right  rectus  incision.  Gar- 
cinomatous  mass  at  pylorus  and  duodenum,  involving  lesser  curva- 
ture more  than  the  greater.  Head  of  pancreas  hardened.  Partial 
gastrectomy  and  duodenectomy,  removing  carcinomatous  mass. 
Posterior  gastro-enterostomy.  Gonsiderable  hemorrhage.  Two 
pieces  of  gauze  to  stomach  bed  for  drainage.  Usual  closure  of 
wound  at  point  of  drainage.  Patient  in  bad  shape  on  table  and 
transfused  with  3000  c.c.  of  saline,  and  immediately  after  leaving 
operating  room  was  again  transfused  with  1500  c.c.  of  saline;  given 
active  stimulation  and  oxygen,  with  no  avail.    Patient  died  of  shock. 

Gulture:  From  interior  of  stomach  at  operation:  Bacillus  coli 
communis. 

Pathological  Report:  Portion  of  stomach  12  cm.  x  9  cm.  and  4 
cm.  thick.  Stomach  hard  and  wall  thickened.  Omental  attachment 
at  greater  curvature  shows  two  hardened  glands,  also  at  lesser  curva- 
ture. Inner  surface  of  stomach  is  injected,  granular,  and  shows 
projecting  firm  nodules;  wall  of  pylorus  is  thickened  and  hard,  and 
cut  surface  is  pale,  hard,  and  resembles  gristle. 

Microscopically:  Adenocarcinoma;  scirrhus  with  metastasis  to 
gastric  glands  (see  Fig.  4). 

Gase  IV  (Gancer  of  the  Stomach). — H.  M.,  aged  forty-five  years; 
occupation,  leather  worker. 

Chirf  Complaint.    Pain  in  the  stomach  and  vomiting. 

Present  Illness.  For  ten  months  has  been  troubled  with  jiain  in 
the  stomach  and  vomiting.  Pain  is  at  times  sharp  and  at  other 
times  dragging  and  heavy;  is  worse  at  night  when  he  lies  down; 
sometimes  relieved  by  eating  and  sometimes  not;  pain  is  nearly 
alwavs  present  to  some  extent;  does  not  vomit  cxcejjt  when  i)ain 
has  been  severe;  vomiting  has  been  distinctly  of  the  retention  tyj)e; 
pain  does  not  radiate;  has  never  been  jaundiced;  bowels  consti- 
pated ;  has  lost  fifteen  pounds. 

Pa.st  Medical  History.  Usual  diseases  of  childhood;  denies 
venereal  historv. 
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Social  History.  Irregular  habits;  uses  alcohol  at  times  to  excess. 
Always  more  or  less  constant.    Smokes  a  pipe. 

Family  History.  Mother  and  two  brothers  died  of  pneumonia 
and  father  of  apoplectic  stroke. 

Physical  Ea-aviination.  Fairly  well-nourished  adult  male;  hair 
thin  and  gray.  Tongue  clean;  no  tremor.  Eyes,  ears,  nose,  nega- 
tive. Lungs  and  heart  negative.  Abdomen  flat;  walls  lax;  visible 
peristalsis  seen  at  times.  Increased  resistance  over  recti  muscle 
in  upper  abdomen.  Area  of  liver  dulness  small.  No  mass  detected. 
Extremities  negative  August  4,  1913.  During  the  passage  of  the 
stomach  tube,  patient    vomited  large   quantities   of   food    eaten 


Fig.  8. — Fragment  of  gastric  mucosa  from  Case  IV,  H.  M.,  aged  forty-five  years, 
showing  a  carcinomatous  degeneration.  A,  carcinomatous  degeneration  of  gastric 
tubules;    B,  submucosa.      X  100. 


eighteen  hours  ago,  i)robably  1500  e.c,  of  a  sour,  fermenting 
odor  like  cider.  Free  IICl,  32;  combined,  20;  total  acidity,  70. 
Occult  blood,  negative.  No  inflation  of  lower  border  found  at 
the  level  of  the  navel. 

August  9.  Blood  count:  hemoglobin,  04  j)cr  cent.;  white-blood 
cells,  7200.  Stool,  brownish-black;  semiformed;  bile  strongly 
])()sitive;  occult  bldod  strongl.x"  positive  to  ben/idinc;  negative  to 
guiiiac. 

August  20.    Wassermann  reaction  negative. 

August  19.  Fluoroscopic  Examination  (with  80  gm.  I)isnuith 
subcarbonate).  Moderate  gastrectasis;  lowest  border  of  stomach  is 
two  and  a  half  inches  below  the  navel;  sluggish  peristalsis;  no  mass 
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detected.  Full  meal  removed  in  seven  hours.  230  c.c.  of  brownish- 
yellow,  sour-smelling  chyme;  increased  intimately  mixed  mucus; 
bile  negative.  Occult  blood  positive  to  benzidine;  negative  to 
guaiac.    Free  HCl,  53;  total  acidity,  95.    Butyric  acid  positive. 

Microscopically:  Some  undigested  starch;  free  fat  globules; 
epithelial  cells;  no  Oppler-Boas  bacilli. 

August  22.  Ewald  breakfast  removed  in  sixty  minutes  by  aspira- 
tion bottle  and  over  500  c.c.  of  mixed  contents  recovered.  Bread 
crumbs  and  water  plus  prune  pulp,  coagidated  casein,  and  albumen 
from  milk  and  eggs  from  night  of  August  21.  Mucus  plus;  sour 
odor.  Free  HCl,  12;  combined  HCl,  0;  total  acidity,  30;  occult 
blood  negative  in  filtrate.  Butyric  acid  positive.  Starch  digestion 
to  maltose. 

Microscopically:  Starch  granules;  meat  cells;  sarcinee;  free  fat 
globules;  no  Oppler-Boas  bacilli. 

Gastric  Sediment,  August  22.  Fragment  of  gastric  mucosa  shows 
tubules  in  various  stages  of  atrophic  degeneration,  with  areas  of 
carcinomatous  degeneration  showing  an  invasive  tendency;  high 
grade    leukocytic    infiltration;     no     bacteria     demonstrable    (see 

Operation  advised  but  declined  until  two  months  later  (October 
6),  when  patient  was  referred  to  the  surgical  wards  with  an  increase 
in  symptoms  and  continued  loss  of  weight. 

Operation,  October  8,  1913  (Dr.  Deaver).  Upper  right  rectus 
incision.  Stomach  was  brought  up  and  a  mass  found  involving  the 
pylorus  and  head  of  the  pancreas.  Posterior  gastro-enterostomy 
was  done  in  the  usual  way.  Patient  left  the  table  in  poor  shape 
but  reacted  well  to  a  transfusion  of  2000  c.c,  and  was  discharged 
from  the  hospital  October  20. 

•  October  6,  1914.  When  seen  today  at  the  Jefferson  Hospital 
Clinic,  one  year  after  his  operation,  it  was  learned  that  for  nine 
months  following  the  gastro-enterostomy  the  patient  had  shown 
marked  improvement  in  symptoms  with  the  cessation  of  his  reten- 
tion vomiting  and  a  gain  in  weight  from  116  to  160  pounds.  About 
three  months  ago  his  appetite  began  to  fail;  he  began  to  lose  weight; 
his  symptoms  of  sour  stomach  and  retention  vomiting  returned. 
Lavage  today  shows  overnight  retention.  On  physical  examina- 
tion there  is  a  large  palpable  mass,  about  the  size  of  a  small  orange, 
in  the  upper  right  epigastrium,  about  an  inch  and  a  half  to  the 
right  of  the  midline.  Liver  is  enlarged,  the  lower  edge  being  pal- 
pable two  finger-breadths  below  the  costal  margin  in  the  mam- 
millary  line;  edge  rounded;  upper  border  of  liver  dukiess  extends 
to  the  fourth  interspace. 

October  22.  Ewald  breakfast  aspirated  at  sixty  minutes;  100 
c.c.  of  reddish-brown  bread  crumbs  and  debris,  having  an  aromatic 
odor  with  macroscopic  blood  spots  and  great  increase  in  intimately 
mixed  mucus.      Free  HCl,  20;   combined    HCl,  negative;   total 
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acidity,  20.  Occult  blood  strongly  positive.  Starch  digestion  to 
maltose. 

Microscopically:  Red  blood  cells;  starch  granules;  no  Oppler- 
Boas  or  other  bacteria. 

Wolff-Junghans  reaction:  Positive  in  1  to  80  dilution  but  nega- 
tive in  higher  dilutions. 

December  22,  1914.     Fractional  analysis  of  Chart  I. 

Patient  referred  to  medical  wards  of  Jefferson  Hospital  October 
22,  where  he  remained  until  his  death,  March  25,  1915,  twenty 
months  after  the  diagnosis  by  gastric  sediment  study  had  been 
made.  During  the  weeks  prior  to  his  death  there  was  a  rapid 
advance  in  his  cachexia,  anemia,  and  the  increase  in  his  liver  dul- 


FiG.  !). — (lastric  sodiinciit  showiim  fni^inciit  of  mucosa  of  the  luiinaii  stoiiiacli 
ill  a  casp  (^f  a(l\'anw(l,  atropliic  nii'^'i'itis.  (A<-h.\lia  jjastrica.  Case  \.  Mrs.  A.  H.) 
.1,  nuisfularis  mucosa'  at  point  of  riii)turo;  li,  Kastric  tuliulcs  iu  Various  stages  of 
atrophic  deKf-nc-ration;  (\  increase  in  intprghvndulai  connective  tissue;  D,  area  of 
conjostion.      X   I'M). 


iicss,  with  tiic  appearance  of  jaundice,  six  weeks  before  he  died  and 
subse(juently  the  develoj)ment  of  abdominal  ascites,  due  to  blockage 
of  his  i)ortal  circulation. 

.1/  (iiifopsi/  a  mass  was  found  iii\()l\ing  the  p\  Kirus  and  the 
greater  curvature,  the  greater  omentum  and  the  head  ot  the  pan- 
<Teas,  and  there  were  extensive  uu'tastases  to  the  mesenteric  and 
retroperitomvd  glands  and  to  the  parietal  ])eritoneum  of  the  abdom- 
iniil  wall  and  the  under  surface  of  the  (haphragm.  The  liver  was 
cnormoush  enlarged,  piirtienlarlx  upward.  The  upjuT  border  was 
found  |)ushing  up  the  diM.i)hragm  to  the  second  intersi)ace,  and  the 
right  lung  was  c()lla])sed  and  undergoing  pressure  atrophy.     The 
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li\er  was  evenTN'here  studded  with  carcinomatous  nodules,  in 
various  stages  of  necrosis.  The  gall-bladder  likewise  showed  metas- 
tases. There  were  about  eight  quarts  of  straw-colored  fluid  in  the 
abdominal  cavity.  The  gastro-enterostomy  opening  was  markedly 
narrowed,  due  to  the  advanced  carcinomatous  process  along  the 
greater  curvature.  The  stomach  was  enormously  dilated,  and  when 
cut  open  was  found  to  contain  about  a  i)int  of  dark  chocolate-brown 
granular  debris,  foul  smelling,  from  which  further  sections  were 
prepared  which  show  desquamated  epithelium  extensively  invaded 
by  cancer. 
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Fig.  10. — Fragment  of  mucosa  from  a  case  of  gastric  ulcer  with  free  HCI,  86; 
combined  HCl,  21;  total  acidity,  110.  Occult  blood  positive.  A,  glandular  hyper- 
plasia; B  area  of  superficial  erosions;  C,  area  of  conjestion  (occult  blood  positive); 
D,  areas  of  leukocytic  infiltration.      X  100. 


Case  V  (Achylia  Gastrica).^Mrs.  A.  H.,  aged  thirty-one  years; 
occupation,  housework. 

Comjjlaiiit.  Stomach  trouble  for  fifteen  years  off  and  on;  grad- 
ually getting  worse;  until  now  is  unable  to  eat  without  distress. 
Worse  symptom  is  excessive  bloating  relieved  by  belching;  a  sense 
of  smothering  with  cardiac  palpitation.  At  night  must  sleep  on  left 
side.  Epigastric  sense  of  pressure  and  discomfort;  very  little 
nausea;  no  heart  burn;  regurgitation  of  bland  fluid;  no  pain;  has 
lost  eleven  pounds  in  the  last  year  and  now  weighs  eighty  pounds. 


424      LYON:    GASTRIC   SEDIMENTS    AND  THEIR   INTERPRETATION 

No  cough;  no  sputum;  no  night  sweats;  very  nervous;  has  head- 
aches; is  easily  fatigued  and  has  attacks  of  dizziness;  regular  in 
habits  of  eating.  Bowels  are  constipated,  scybalous,  with  inter- 
mittent diarrhea. 

Past  Medical  History.  Unimportant,  except  for  tendency  to 
anemia  (simple). 

Physical  Examination.  Fairly  well  nourished  and  developed 
little  woman,  perhaps  five  feet  tall.  Hair,  eyes,  ears,  nose,  mouth 
negative.  Color  good.  Visible  mucous  membranes  very  slightly 
pale.  Complete  absence  of  nails  on  both  thumbs  and  both  index 
fingers,  which  she  states  is  congenital,  and  has  appeared  in  each 
generation  for  several  generations.  Chest  well  formed;  sym- 
metrical. Lungs  negative,  except  for  moderate  dulness  at  both 
posterior  apices.  Heart  negative.  Abdomen:  liver  dulness 
normal   in   extent;  spleen   and   kidneys   not   palpable.     Stomach 
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Chart  I. — H.  M.,  Case  IV.     December  22,  1914.     Cancer  of  stomach.     Total 
chemical  achylia;  malignant.    Wolff-Junghails  reaction  positive.    Occult  blood,  H — |-- 


normal  in  position,  somewhat  dilated,  particularly  to  the  left. 
Knee-jerks  exaggerated. 

Blood  Count:  Red-blood  cells,  5,104,000;  hemoglobin,  88  per 
cent.;  color  index,  0.8;  white-blood  cells,  (),000.  Differential 
count:  Polymorphonuclear  neutrophies,  60  per  cent.;  transitionals, 
34  per  cent. ;  lymphocytes,  32  per  cent. ;  large  mononuclears,  4  per 
cent.;  total,  100  j)er  cent.  No  polychromatophilia;  no  poikilo- 
cytosis;  no  neucleated  red  cells. 

l^rinary  Analyses:  All  negati\e  except  for  low  specific  gravities, 
from  1,06g  to  1,015. 

Examination  of  stools  shows  free-fat  globules;  fatty  acid  crystals; 
a  few  striated  muscle  fibers;  otherwise  negative. 

Gastric  Analyses:  A  series  of  gastric  analyses  (twelve  in  number) 
covering  a  period  from  July  2G,  1912,  to  August  1 1,  1915,  have  all 
shown  a  total  achylia.  No  free  IR^l  occurred  at  any  time;  a 
combined  HCl  on  two  occasions  of  2  and  on  one  occasion  10.4,  and 
total  acidities  ranging  from  6  to  12  after  Kwald  test  meals  and  on 
one  occasion  15  after  a  mixed  meal,  'riiere  have  never  been  i)resent 
either  enzymes  or  proenzymes.  There  has  uniformly  been  found 
a  considerable  amount  of  intimatelv  mixed  mucus.    Occult  blood 
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reactions  in  the  gastric  filtrates  ha\  e  been  negative  except  on  one 
occasion.  Starch  digestion  has  been  uniformly  active,  always 
passing  through  the  erythro-  and  acroodextriu  stages  and  giving 
well-marked  sugar  reactions.  The  odor  has  always  been  bland 
like  that  of  bread  soaked  in  water.  The  rate  of  motility  has  always 
been  increased.  The  amounts  recovered  at  sixty  minutes  from 
Ewald  test  meals  of  35  gm.  of  bread  and  300  c.c.  of  water,  varying 
between  15  and  35  c.c.  in  amount  and  giving  about  50  per  cent, 
of  filtrate.  Fractional  studies,  withdrawing  small  amounts  at 
intervals  of  ten  minutes,  have  likewise  shown  a  total  achylia  during 
the  entire  digestive  cycle  (see  curve,  Chart  II). 

Gastric  Sediments:  From  time  to  time  flakes  of  mucous  mem- 
brane have  been  recovered,  usually  showing  point  of  rupture  at 
muscularis  mucosae;  marked  diminution  in  glandular  elements 
with  gastric  tubules  showing  various  stages  of  atrophic  degeneration 
and  a  considerable  increase  in  the  interglandular  connective  tissue, 
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Chart  II. — Mrs.  A.  H.,  Case  V.     Januarj'  12,  1915.     -\chylia  gastrica.     Total 
chemical  achylia;  benign. 

with  occasional  areas  of  congestion,  and  at  the  periphery  often 
showing  a  layer  of  mucus  (see  Fig.  9).  The  Wolff-Junghans  reac- 
tions have  been  negative,  showing  a  demonstral>le  all)umin  ring 
in  no  dilution  above  1  to  20.  Under  a  substitution  form  of  therapy, 
using  fairly  large  amounts  (30  to  60  drops)  of  dilute  hydrochloric 
acid  and  essence  of  pepsin  with  meals  and  5  to  7  grains  of  pancreatin 
three  hours  after  meals,  the  progress  of  this  case  has  been  most 
satisfactory.  She  has  been  encouraged  to  take  a  morning  cold 
bath  and  moderate  exercise  in  the  open  air,  and  as  much  amuse- 
ment as  she  wishes.  Her  diet  has  been  arranged  to  give  the  maximum 
amounts  of  protein,  carbohydrates,  and  fats  to  the  point  of  diges- 
tive tolerance,  and  without  showing  any  of  these  elements  in  her 
stool.  For  practically  two  years  and  at  present  she  has  been 
symptomatically  cured,  notwithstanding  the  persistent  failure  in 
gastric  juice.  Her  weight  has  been  increased,  and  now  fluctuates 
between  sixteen  and  twenty  pounds  more  than  when  she  first 
came  under  observation. 
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THE  INFLUENCE  OF  ATHLETIC  TRAINING  ON  BLOOD- 
PRESSURE. 

By  William  S.  Middleton,  M.D., 

MADISON,    WISCONSIN. 

(From  the  Department  of  Clinical  Medicine,  University  of  Wisconsin.) 

The  present  study  was  undertaken  with  a  view  of  determining 
the  influence  of  a  specified  period  of  training  on  the  blood-pressure. 
Because  of  the  availabihty  of  material  for  study,  football  was 
taken  as  the  type  of  athletic  training  for  investigation.  The  men 
reporting  for  varsity  and  freshman  teams  are  required  to  receive 
a  permit  to  train  from  the  medical  adviser,  and  the  present  blood- 
pressure  study  represents  merely  an  enlargement  of  this  routine. 

Blood-pressure  readings  were  taken  by  the  auscultatory  method 
preceding  and  succeeding  fifty  stationary  running  steps  before  and 
after  the  football  season,  and  then  in  ]May  after  a  period  of  rest. 
Uniform  hours  were  selected  for  all  cases  to  eliminate  possible  error 
from  diurnal  variations.  The  fifty  steps  were  controlled  by  commands 
as  to  height  and  rapidit\',  the  stej^s  being  completed  in  twenty-fi\e 
seconds  (MacKenzie).  The  systolic  and  the  diastolic  readings  were 
made  with  the  patient  in  the  sitting  posture,  with  a  Faught  mercury 
manometer.  The  pulse  rate  was  taken  by  an  assistant.  Then 
with  the  arm  band  still  in  place  the  fifty  stationary  stei)s  were 
taken  and  second  readings  were  made.  The  method  is  doul)tless 
open  to  criticism,  but,  even  though  crude,  the  uniformity  of  results 
bespeaks  its  comparative  accuracy. 

The  data  are  complete  in  the  main  for  forty-five  athletes  complet- 
ing the  football  season.  The  data  of  sixty-eight  men  who  either 
failed  to  com})lete  the  season's  training  or  to  report  at  the  end  of  the 
season  are  added  to  render  the  average  of  men  entering  training 
more  general.  In  addition  to  the  blood-])ressure  statistics,  we  will 
endeavor  to  show  what  percentage  of  athletes  start  the  .season  with 
cardiac  enlargement,  and  what  proportion  develop  this  condition 
during  their  period  of  training. 

A  comparison  of  the  blood-pressure  and  pulse  rate  before  training 
in  l)oth  grou|)s  A  and  B  .shows  a  close  coincidence  in  .sy.stolic,  dias- 
tolic, and  |nil.se-j)ressure,  and  in  the  pulse  rate  before  and  after  the 
test  exerci.se.  We  may  therefore  conclnde  that  the  complete  group 
B  is  a  fair  average  of  men  entering  the  .sport.' 

For  their  average  age,  twenty  to  twenty-one,  the  systolic  pressure 
of  1  IS  nun.  Ilg.,  and  the  dia.stolic  pres.sure  of  S2  mm.  are  relatively 

1  Morr  foiiiplete  d.-ilM  will  Ix-  I'l.uinl  in  taMc^^  iti  reprint  of  thi.s  :irti<'lo. 
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high.  Erlanger  gives  100  to  110  mm.  for  the  systolic  and  60  to 
70  mm.  for  the  diastolic  pressure  at  this  age.  A  series  of  20  non- 
athletic  individuals  in  the  University  of  Wisconsin-  showed  a  systolic 
pressure  of  111  mm.  and  a  diastolic  pressure  of  approximately 
80  mm.     The  literature  aflords  no  normal  reaction  to  te.st  exercises. 

In  our  present  study  the  j)resence  of  an  increase  in  the  reaction 
of  cardiac  activity  attendant  on  slight  exertion  is  noted  among 
athletes  out  of  training  as  compared  with  non-athletes.  The  non- 
athletes  shows  only  a  32  per  cent,  increase  in  cardiac  rate  on  the 
exertion  of  fifty  stationary  steps,^  whereas  the  average  of  the 
athletic  groups  is  45  and  44  per  cent.  It  has  been  our  observation 
that  this  condition  pertains  in  a  large  proportion  of  athletes  out  of 
training.  Pembrey  and  Todd^  noted  a  similar  reaction  among  men 
in  training  as  compared  with  untrained,  but  offered  no  explanation. 

From  Group  A  the  cases  showing  apj)reciable  cardiac  hypertrophy 
have  been  sej)arated.  Twenty-seven  individuals  (.39  per  cent, 
of  the  total)  have  this  condition.  The  blood-pressure  of  these  men 
coincides  closely  with  the  rest  of  the  group. 

The  results  of  our  observations  on  men  completing  their  football 
training  are  compiled  in  Table  I.  For  comparison  the  men  are 
grouped  according  to  increase,  decrease,  or  stationary  condition 
of  blood-pressure;  the  number  of  individuals  and  percentages  of  the 
total  these  represent  is  stated  along  with  change  in  millimeters  of 
mercury.  The  pulse,  systolic  and  diastolic  phases  of  blood-pressure 
are  grouped  separately  both  before  and  after  exercise,  and  in  each 
of  the  periods,  "  after  the  season"  is  compared  with  "  before  season," 
"after  a  period  of  rest"  is  compared  with  "before"  and  "after 
season."  These  groups  do  not  correspond  to  the  large  groups 
noted  above.  The  total  average  increase  or  decrease  for  each  phase 
of  blood-])ressure  at  each  period  is  represented  by  the  figures  at  the 
bottom  of  the  table. 

The  total  averages  are  probably  better  studied  from  the  curves 
shown  in  Figs.  1  and  2.  A  normal  curve  is  drawn  for  the  blood- 
pressure  before  exercise,  but  as  we  have  stated  pre\  iously,  no  data 
are  available  for  the  normal  reaction  after  exercise. 

PVom  Fig.  1  it  will  be  noted  that  the  systolic  pressure  of  the 
athlete  at  rest  before  training  averages  8  mm.  of  mercury  higher 
than  the  resting  non-athlete;  the  diastolic  pressure  is,  however. 
12  mm.  higher  in  the  average  athlete.  Therefore,  the  pulse-pre.ssure 
in  the  resting  athlete  before  the  period  of  training  averages  4  mm. 
less  than  the  non-athlete.  After  the  football  training  the  following 
interesting  condition  pertains:  The  systolic  pressure  falls  (i  mm., 
or  to  within  2  nun.  of  the  normal,  while  the  diastolic  pressure  fails 
to  ajjproach  the  normal  line  l)y  7  mm.,  not  because  there  is  not  a 
fall  relative  to  the  systolic  fall,  but  because  of  pre\ious  high  diastolic 

-  Shumacker  and  Middleton,  Jour.  Am.  Med.  Assn.,  1914,  Ixii,  113G. 

» Ibid.  *  Jour.  Phys.,  1908,  xxxvii,  60. 
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pressure.  With  cessation  of  athletic  training,  both  the  systoHc 
and  diastoHc  pressures  advance  not  only  to,  hut  heyond  the  ante- 
season  records.  This  is  a  proportionate  increase,  and  the  pulse- 
pressure  remains  practically  unaltered. 
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Fig.  1. — Total  average  blood-pressure  in  athlete  before  test  cxereise. 

Fig.  2  indicates  that  the  curves  of  blood-pressure  after  exercise 
follow  the  same  general  tendency  of  the  systolic  and  the  diastolic 
pressures  of  the  resting  readings  at  the  corresponding  periods. 
By  this  we  mean  that  the  "  before  training"  curve  occupies  a  position 
between  the  "after  season"  curve  below  and  the  "after  period  of 
rest"  curve  above,  after  exertion  as  well  as  in  the  resting  state. 
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Fig.  2.- — Total  average  blood-pressure  in  athlete  after  test  exercise. 

Of  course,  the  diastolic  pressure  does  not  increase  proportionately 
with  the  systolic  pres.sure  on  sudden  exertion.^  This  phenomenon 
leads  to  a  marked  increase  in  the  pulse-pressure  curves  after  exer- 

'  Lowsley,  Amer.  Jour.  Phys.,  1911,  xxvii,  446. 
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tion,  which,  with  the  increase  in  pulse  rate,  is  interpreted  by  Lowsley 
to  mean  augmentation  with  acceleration  of  cardiac  activity.  Before 
training,  on  exertion,  the  average  systolic  pressure  increase  is  24 
mm.  Hg,,  while  the  average  diastolic  increase  is  12  mm.  After  their 
football  training  the  average  systolic  increase  is  26  mm.  and  the 
average  diastolic  12  mm.  After  a  period  of  rest  the  systolic  pressure 
reaction  to  fifty  running  steps  is  23  mm.,  while  the  diastolic  increase 
averages  9  mm. 

The  possible  relation  between  an  increase  in  the  skeletal  muscu- 
lature with  a  corresponding  decrease  in  subcutaneous  fat  and  these 
blood-pressure  changes,  viz.,  the  decrease  of  the  systolic  and  diastolic 
readings  with  training,  must  be  considered.  Janeway"  and  Hensen'^ 
reported  equal  blood-pressure  in  arms  of  unequal  size,  and  concluded 
that  soft  tissues  played  no  important  role  in  the  blood-pressure 
readings.  Von  Recklinghausen's  observations  led  him  to  the  con- 
clusion that  with  an  arm  band  of  12  cm.  or  wider,  soft  tissues  do 
not  influence  the  blood-pressure  readings.  We  followed  the  weight 
of  twenty  of  the  men  through  their  training  and  found  that  no 
general  rule  could  be  applied;  some  men  lost  weight  early  in  their 
training,  but  later  regained  the  loss;  some  steadily  lost  while  still 
others  gained  ground  from  the  outset.  There  was  no  tendency 
on  the  part  of  those  who  lost  weight  to  fall  into  a  group  of  strikingly 
low  pressure.  On  the  other  hand,  gain  in  weight  was  no  index  for  a 
rise  in  blood-pressure.  As  a  matter  of  fact,  while  we  assume  that 
loss  of  weight  being  due  to  a  combustion  of  subcutaneous  and  other 
stored  fats  to  a  large  degree,  and  therefore  assume  that  the  removal 
of  this  tissue  from  the  arms  would  lessen  the  resistance  to  com- 
pression, no  confirmation  could  be  found  for  such  theory  in  even  our 
most  striking  weight  changes.** 

CoxcLi'SioNS.  The  efi'ects  of  a  football  training  period  on  the 
blood-pressure  are  fairly  constant,  namely: 

•  Arch.  Int.  Med.,  1909,  iii,  474. 

'Deutsch.  Arch.  f.  klin.  Med.,  1900,  Ixxii,  44.3. 

"As  to  cardiiip  hyportrophy,  in  Group  .\,  27  individuals  of  a  total  of  68,  or  39  per 
cent.,  had  an  enlarged  area  of  cardiac  diilness  before  the  trainitiK  period.  In  Group 
B,  2S  men  outof  4."),  (V2  per  cent.,  showed  hjpertrnphy  before  t  rainitin.  The  discrepancy 
here  is  explained  liy  the  fact  that  for  the  greater  part  Grovu)  A  are  freshmen,  while 
the  majority  of  Group  B  are  varsity  men.  After  the  football  season,  of  4o  men 
completing  their  training,  40  had  cardiac  hypertrophy.  Of  the  5  men  completing 
the  season  without  cardiac  enlargement,  our  examination  in  May  revealed  the 
fact  that  4  of  these  had  developed  an  appreciable  enlargement  in  the  interval,  and 
the  fifth  had  in  the  meanwhile  been  forced  to  withdraw  friMu  the  University  on 
accovint  of  a  cjuestionable  pulmonary  lesion;  3  of  the  men  had,  however,  engaged  in 
.some  other  sport,  making  the  relation  between  their  football  training  and  cardiac 
condition  quest  ioiiable.  Tliese  ligures  would  seem  to  indicate  rather  conclusixely  that 
cardiac  enlargement  of  a  rather  moderate  <legree  is  the  natural  conse<iuence  of  the 
football  tr:uning.  In  addition  there  is  an  apparent  tendency  for  the  (enlargement  to 
the  right  to  disappear,  and  in  certain  cases,  for  the  reduction  of  left-sided  enlarge- 
ment. There  can  be  no  (piestion  but  that  these  cases  represent  hypertroi>hy  with 
moderate  dilatation.  The  failure  of  the  cardiac  enlargement  to  ili.sappear  in  the 
five  months  intervening  between  the  end  of  football  season  and  our  last  examination 
in  May  seems  to  be  fair  proof  of  the  permanency  of  this  condition. 
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1.  A  proportionate  decrease  in  both  systolic  and  diastolic  blood- 
pressure  during  the  training  period. 

2.  With  a  period  of  rest  succeeding  the  training  period,  a  rise  of 
systolic  and  diastolic  blood-pressure  beyond  the  anteseason  records. 

3.  The  blood-pressure  reaction  to  the  given  test  of  fifty  stationary 
running  steps  is  scarcely  altered  by  a  period  of  training. 

As  a  basis  for  explanation  for  these  phenomena  several  hypotheses 
may  be  stated : 

(a)  Vascular  Influence.  The  decrease  of  blood-pressure  during 
training  may  result  from  an  enlargement  of  the  vessels  to  the  skeletal 
muscles  with  lessened  peripheral  resistance.  Or  this  lessened 
peripheral  resistance  may  result  from  a  compensatory  vasodilatation 
to  accommodate  for  the  increase  in  cardiac  output  and  work  from 
athletic  training.  From  the  vascular  stand-point  the  secondary 
rise  of  blood-pressure  after  a  period  of  rest  would  be  explained  by 
the  logical  assumption  of  a  return  of  normal  vasomotor  tone,  which 
in  the  presence  of  a  hypertrophied  myocardium,  or  increased  cardiac 
power,  woukl  lead  to  increased  blood-pressure  from  a  relative 
increased  peripheral  resistance  with  an  accompanying  increase  in 
systolic  output.  Moderate  peripheral  sclerosis  from  overstrain 
would  likewise  give  increased  resistance  with  a  tendency  to  higher 
blood-pressure  than  normally  existed  in  a  given  indi\idual. 

(h)  Cardiac  Influence.  The  primary  decrease  in  blood-pressure 
after  a  period  of  training  may  be  the  result  of  a  temporary  moderate 
cardiac  dilatation.  By  regaining  normal  myocardial  tone  with 
rest  and  the  development  of  cardiac  hypertrophy  the  increase  of 
blood-pressure  during  this  period  may  be  explained. 

Perhaps  both  of  these  factors  are  active  in  the  production  of  the 
phenomena. 

THE     ADMINISTRATION    OF    GLUCOSE    SOLUTIONS     AS     A 
PROPHYLACTIC  AGAINST  POST-OPERATIVE  SHOCK. 

By  a.  C.  Burxham,  :\I.1)., 

NEW    YORK    CITi". 

Ix  a  recent  article^  the  writer  has  called  attention  to  the  })resent 
status  of  our  knowledge  of  the  various  methods  of  parenteral 
nutrition.  From  the  experimental  data  cited,  it  is  apparent  that, 
theoretically  and  practically,  an  animal  may  be  kept  for  a  consider- 
able ])eriod  in  nitrogen  equilibrium  and  at  a  constant  weight  by 
the  intravenous  injection  of  solutions  containing  amino-acids  and 
glucose  (Henrigues  and  Anderson).  The  subcutaneous  administra- 
tion of  fats  is  possible,  and  they  are  apparently  metabolized  and 
supply  a  portion  of  caloric  need  of  the  organism. 

•  Parenteral  Nutrition  and  it«  Surgical  Application,  Med.  Record,  July  25,  1914. 
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For  practical  purposes,  however,  of  the  three  main  groups  of 
nutritives — fats,  proteids,  and  carbohydrates — only  one  (carbohy- 
drate in  the  form  of  glucose  solution)  is  available  for  the  surgeon 
in  the  treatment  of  those  accidents  and  disagreeable  symptoms  which 
ma}^  accompany,  or  occur  shortly  after,  a  major  operation. 

It  is  the  desire,  further,  to  emphasize  the  value  of  glucose  solutions 
as  a  prophylactic  against  some  of  the  unpleasant  post-operative 
complications,  as  well  as  to  call  attention  to  the  methods  of  its 
administration,  that  has  led  to  the  preparation  of  this  article. 

It  may  be  stated  as  a  postulate  that  patients  who  are  well  nour- 
ished stand  operation  better  than  patients  who  are  poorly  nourished. 
This  is  apparent  to  all,  but  the  fact  that  patients  are  frequently 
underfed  for  a  period  of  several  dajs  before  operation  is  often 
regarded  as  of  little  moment.  A  patient  who  is  well  nourished  has 
food  material  stored  in  his  tissues  to  supply  his  requirements  for 
a  short  period.  This  is  principally  in  the  form  of  glycogen  and 
amino-acids,  which  are  present  in  the  liver  and  blood,  and  may  be 
called  upon  in  sudden  emergencies.  It  is  not  sufficiently  appreciated 
that  after  the  first  twenty-four  hours  these  circulating  and  stored 
nutritives  are  largely  exhausted,  and  after  that  time  the  body 
requirements  are  met  almost  wholly  l)y  the  utilization  of  proteid 
and  fat  derived  from  the  patient's  own  tissues. 

It  has  long  been  recognized  that  star^•ation  produces  a  condition 
known  as  acidosis,  and  that  this  same  condition  occurs  after  several 
days  of  a  strict  carbohydrate-free  diet ;  or,  pathologically,  in  patients 
suffering  from  diabetes  who  are  unable  to  utilize  the  carbohydrates 
present  in  their  food.  The  same  condition  also  occurs  in  certain 
types  of  metabolic  disturbances  in  children,  in  some  cases  of  vomit- 
ing of  pregnancy,  and  frequently  after  long  anesthesia. 

Acidosis  should  bo  recognized  as  a  condition — not  as  a  definite 
pathological  process — the  salient  characteristic  of  which  is  the 
excretion  of  acetone  bodies  in  the  urine  (and  breath)  and  a  marked 
increase  in  the  titrable  acid  in  the  urine.  It  is  commonly  supposed 
that  there  is  a  condition  of  diniinished  alkalinity  in  the  blood,  but 
this  statement  has  been  chalk'nged,  the  assertion  being  made  that 
the  blood  is  always  neutral,  and  consequently  a  diminished  alkalinity 
is  impossible  in  that  it  is  incompatible  with  life.  The  determination 
of  the  reaction  of  the  blood  is  fortunately  not  essential  for  the  com- 
prehension of  the  clinical  importance  of  acidosis.  Whether  the 
blood  be  acid,  or  alkaline,  or  neutral,  there  is  in  this  condition  a 
great  decrease  in  a\ailal)le  alkalies,  and  this,  carried  to  the  extreme, 
always  ends  in  coma  and  d(>ath.  Emerson  has  characterize<l  the 
condition  as  "alkali  starxation." 

In  the  nianagenjcnt  of  those  diseases  which  are  commonly  claSvsi- 
fied  as  surgical,  there  are  two  conditions  which  are  recognized  as 
giving  rise  to  acid  intoxications,  or  acidosis.  The  most  conmion 
type  is  that  following  anesthesia,  which  occurs  to  an  appreciable 
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degree  after  from  30  to  60  per  cent,  of  all  anesthesias.  The  acidosis 
following  starvation,  as  it  occurs  in  those  diseases  associated  with 
the  inability  to  retain  nourishment  because  of  persistent  vomiting, 
is  not  inicommon  among  surgical  patients,  and  when  it  occurs  is  con- 
siderably less  amenable  to  treatment  than  the  uncomplicated  })ost- 
anesthetic  acidosis.  The  acid  intoxication  following  both  of  these 
factors  acting  together  has  been  found  to  be  much  more  severe 
than  that  following  either  acting  alone.  That  this  is  true  is  shown 
both  by  laboratory  experiments  and  clinical  experience.  Experi- 
mental evidence  points  to  starvation  as  the  predominant  factor 
in  acidosis  following  prolonged  vomiting,  while,  as  was  shown  by 
Waldvogel,  the  toxic  action  of  the  anesthetic  had  an  important 
influence  in  the  production  of  post-anesthetic  acidosis.  Further- 
more, it  has  been  definitely  proved  that  acidosis  may  be  prevented 
or  markedly  diminished  by  the  administration  of  carbohydrate 
food.  The  symptoms  may  be  relieved  by  the  use  of  alkalies,  but 
the  underlying  disturbance  is  overcome  only  when  sufficient  car- 
bohydrate food  may  be  absorbed  and  oxidized  to  prevent  the 
excessive  metabolism  of  fats  and  proteids. 

The  effect  of  diet  upon  animals  poisoned  with  chloroform  was 
shown  by  the  experiments  of  Opie  and  Alford  in  1914.^  If  the 
conditions  in  the  human  body  are  comparable  to  those  in  animals, 
and  there  is  every  reason  to  believe  that  in  this  respect  they  are  the 
same,  then  this  work  of  Opie  and  Alford  is  of  the  utmost  imi)ortance 
to  every  surgeon,  and  the  inference  which  they  draw  as  regards 
diet  deserves  far  greater  application  than  it  has  yet  attained. 

Animals  (white  rats)  were  fed  for  six  days  upon  diets  which 
consistefl  solely  of  either  fat,  proteid,  or  carbohydrate,  and  at  the 
end  of  that  time  were  given  what  was  presumably  the  minimum 
fatal  dose  of  chloroform  injected  beneath  the  skin.  The  results  as 
given  by  Opie  and  Alford  are  shown  in  the  following  table: 

Length  of  Life  of  Animals  in  Days  after  Receiving  Special  Diet  for 


Six  Days. 

C'hloroforni 

Diet: 

Diet: 

Diet 

IKT  100  cm. 

oats  and  sugar. 

meat. 

fat. 

0.025 

L 

0.05 

l" 

11 

3 

0.1 

10 

L 

1 

0.15 

l 

L 

1 

0.2 

L 

3 

2 

0.25 

L 

3 

2 

Average  duration 

of  life 

10  + 

5|  + 

1^ 

L  =■  Liv(!d. 

From  the  above  experiments,  and  others  in  which  the  results 
were  confirmatory,  Ojmc  and  Alford  draw  the  following  conclusion: 
"The  experiments  furnish  evidence  that  fat  administered  to  animals 

2  The  Influence  of  Diet  on  Hepatic  Necrosis  and  Toxicity  of  Chlorofonn,  Jour. 
Amer.  Med.  Assoc,  1914,  Ixii,  895. 
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and  presumably  stored  in  the  liver  increases  the  susceptibility  of 
the  organ  to  the  injurious  action  of  chloroform.  In  view  of  the 
well-known  solubility  and  dift'usibility  of  chloroform  in  fats,  they 
suggest  that  the  fat  of  the  liver  cell  determines  the  fixation  of 
chloroform  and  occurrence  of  necrosis.  The  experiments  with 
carbohydrates,  on  the  contrary,  furnish  confirmation  of  the  Aiews  of 
those  who  maintain  that  carbohydrates  protect  the  body  proteins 
from  disintegration." 

In  the  light  of  these  experiments,  as  well  as  those  of  Waldvogel, 
it  is  important  that  patients  about  to  be  subjected  to  major  surgical 
operations  should,  when  possible,  be  put  through  a  course  of  forced 
carbohydrate  feeding  for  a  short  period  immediately  preceding  the 
operation,  and  should  receive  carbohydrates  in  an  available  form 
soon  after  operation. 

Secretan  has  called  attention  to  the  importance  of  gi^'ing  food 
shortly  before  anesthesia  as  a  prophylactic  measure  against  post- 
operative shock.  He  asserts  that  it  is  usually  safe  to  give  some 
easily  digested  food  from  two  to  four  hours  before  the  anesthesia  is 
begun.  A  patient  in  whom  there  is  no  contra-indication  to  oral 
feeding  may  be  gi\'en  a  meal  containing  a  considerable  quantity 
of  carbohydrate  food  in  the  shape  of  bread  or  cereal  eight  to  twelve 
hours  before  operation,  and  a  feeding  which  contains  100  to  200 
calories  in  the  shape  of  easily  absorbable  carbohydrate  about  three 
hours  before  the  anesthesia  is  begun.  In  practice  I  have  found 
that  the  latter  is  best  accomplished  by  giving  either  six  ounces  of 
coffee  or  orangeade  to  which  has  been  added  one  ounce  of  lactose. 
The  above  procedure  should  assure  the  organism  of  a  considerable 
store  of  readily  available  glycogen  during  the  period  of  anesthesia. 

If  we  grant  the  plausibility  of  the  argument  up  to  this  point  it 
must  necessarily  follow  that  carbohydrate  feeding  should  be  insti- 
tuted at  the  earliest  op])ortunity  after  the  operation.  During  the 
anesthesia,  and  for  a  period  afterward,  varying  from  a  few  hours  to  a 
few  days  in  individual  cases,  oral  feeding  is  ini])ossible,  so  that  we 
are,  of  necessity,  forced  to  resort  cither  to  subcutaneous  or  rcctid 
mitrition,  or  both.  In  the  paper  to  which  reference  is  made  at 
the  beginning  of  this  article,  the  writer  has  discussed  the  various 
types  of  nutritives  which  theoretically  may  be  used  for  subcutaneous 
mitrition,  the  conchision  being  rejichcd  that  ghicose  is  the  only  form 
of  MUtritixc  which  is  cHnically  a\ailabl(>  for  this  pur{)ose.  Harlow 
recommended  the  subcutaneous  use  of  ghicose  in  189'),  and  it  has 
been  in  sporadic  usage  since  that  time;  but  it  was  not  placed  uj)on 
a  scientific  basis  in  snrgicid  cases  until  the  publication  of  Kausch,  in 
1011. 

Sugar,  in  the  I'orni  of  glucose  solutions,  su])pli(>s  energy  to  the 
cells  and  aids  in  tissue  repair:  it  diminishes  acidosis  and  thus  tends 
to  remove  one  of  the  factors  in  the  cause  of  ])ost-operative  vomiting; 
it  neutralizes  certain  poisons  in  the  circulation  (the  conjugate 
glycuronates  is  the  best  examj)le  of  this  action);  and  it  is  possible 
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that  it  acts  as  a  direct  cardiac  stimulant  and  food.^  In  addition 
to  this,  the  sohition  intro(kiced  has  many  of  the  a(hantages  and 
few  of  tlie  disachantages  of  sahne  sohitions.  Only  a  small  percent- 
age of  the  glucose  injected  hypodermically  finds  its  way  into  the 
urine  (usually  from  2  to  5  per  cent.).  The  remainder,  as  has  been 
proved  l)y  the  calorimetric  experiments  of  ^'ezar  and  von  Fejer/ 
is  burned  in  the  body,  causing  an  increase  in  heat  formation  and  a 
corresponding  increase  in  the  respiratory  quotient. 

Kausch''  recommended  7  per  cent,  solutions  intravenously  and 
4  to  o  per  cent,  solutions  hy  hypodermoclysis.  Solutions  shouhl 
be  freshly  prej)ared  and  sterilized,  as  they  become  more  easily 
contaminated  than  does  the  ordinary  saline.  Strictly  speaking, 
contamination  is  as  easy  in  one  as  in  the  other,  but  owing  to  the 
fact  tliat  glucose  is  an  excellent  culture  medium,  accidental  con- 
tamination is  of  more  consequence  than  it  is  in  common  salt  solu- 
tion. Following  the  use  of  glucose  by  hypodermoclysis,  there  is  no 
more  pain  or  discomfort  than  after  the  injection  of  physiological 
salt  solution.  As  much  as  two  or  three  liters,  representing  from  90 
to  210  grams  of  glucose,  may  be  given  during  twenty-four  hours,  the 
amount  depenrling  on  the  character  of  the  case  and  the  urgency  of 
the  symptoms. 

In  addition  to  the  hypodermic  administration,  glucose  may  be 
gi\en  by  proctoclysis  during  anesthesia  and  for  a  })eriod  of  several 
days  after  oj)eration.  It  is  given  in  5  per  cent,  solution,  dissolved 
in  ordinary  tap  water,  12  to  1(5  ounces  being  introduced  during  the 
oi)eration,  and  its  administration  continued,  by  the  ]\Iurphy  drij) 
method,  after  the  patient  has  returned  to  the  ward.  This  method 
is  so  simple  and  has  apparently  been  of  such  value  that  it  should  be 
used  as  routine  after  every  severe  major  oj)eration.  From  300  to 
500  calories  a  day  may  be  introduced  by  one  or  both  of  the  abo\-e 
methods  without  discomfort  to  the  patient.  This  quantity,  while 
insufficient  to  supply  all  the  total  energy  requirement,  is  of  great 
importance  in  the  prevention  of  excessive  nitrogen  waste. 

Three  typical  cases  may  be  cited  to  illustrate  the  method  of 
using  glucose  in  routine  practice. 

(1\SE  I. — Male,  aged  twenty-four  years.  Well  nourished.  Opera- 
tion for  inguinal  hernia.  Sac  adherent  and  operation  prolonged. 
Twelve  ounces  of  5  per  cent,  glucose  given  by  rectum  as  soon  as 
patient  returned  to  ward,     (rood  recovery.     Very  little  vomiting. 

Case  II. — Female,  aged  thirty-one  years.  P\irly  well  nourished. 
.\cute  appendicitis.  Local  peritonitis.  Pulse  rapid.  Sixteen  ounces 
of  5  per  cent,  glucose  by  rectum  fluring  closure  of  wound.  Murphy 
drip,  o  per  cent,  glucose  begun  one  hour  after  returning  to  ward, 
(iood  recovery.     Very  little  ^•omiting. 

'  CJigon  and  Massini  have  brought  forth  arguments  based  upon  laboratorj'  findings 
which  tend  to  prove  that  isolated  muscle  contains  an  enzyme  by  which  it  is  enabled 
to  utilize  sugar  directly,  Biochem.  Ztschr.,  1913,  Iv,  189. 

<  Biochom.  Ztschr.,  1913,  lii.   140.        ^  Dputsch.  incd.  Wchnsdir.,  1911.  xxxii,  8. 
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Case  III. — Female,  aged  thirtj-seven  years.  Poorly  nourished. 
Pulse  rapid.  Removal  of  large  o^'a^iall  cyst.  Hypodermoclysis  of 
four  pints  of  4  per  cent,  glucose  during  ojx'ration.  Murphy  drip, 
5  per  cent,  solution  after  operation.     Slow  recovery. 

In  the  above  three  cases  glucose  solutions  were  gWen  simply 
as  a  routine  procedure  without  regard  to  urinary  findings  or  other 
symptoms  of  acidosis.  In  other  words,  it  was  gWen  to  those  cases 
in  which  saline  solution  is  ordinarily  used  as  a  prophylactic  against 
post-operative  shock. 

Patients  in  whom  a  condition  of  acidosis  may  be  suspected, 
should  have  a  complete  urinary  analysis  before  operation,  and  if 
acetone  be  found,  measures  taken  to  diminish  this  condition  as  much 
as  possible  before  operation  is  attempted.  It  should  be  remembered 
that  these  patients  are  poor  surgical  risks,  and  that,  except  in  the 
most  urgent  cases,  it  is  necessary  to  take  measures  to  increase  the 
available  supply  of  fixed  bases.  This  may  be  accomplished  in  two 
ways,  namely,  the  administration  of  alkalies  or  of  carbohydrates. 

No  attempt  is  made  here  to  outline  the  complete  treatment  of 
acidosis,  but  it  may  be  stated  that  it  is  customary  to  give  an  alkali 
in  the  shape  of  bicarbonate  of  soda  until  the  urine  becomes  neutral. 
This  will  usually  require  much  larger  doses  than  are  customarily 
given.  Occasionally  as  high  as  50  to  100  grams  of  sodium  bicar- 
bonate must  be  given  before  the  reaction  of  the  urine  becomes 
neutral  or  alkaline. 

In  order  to  diminish  the  formation  of  acid  bodies,  large  amounts 
of  carbohydrate  should  be  given,  and  it  is  exactly  in  those  cases  in 
which  the  administration  of  carbohydrates  by  mouth  is  impossible 
that  the  subcutaneous  and  rectal  injections  of  glucose  solutions  find 
their  indications. 

The  common  conditions  associated  with  acidosis  are  diabetes, 
nephritis,  diseases  of  the  liver,  and  after  protracted  vomiting. 
It  is  the  last  of  these  conditions  that  is  seen  most  frequently  by 
the  surgeon  and  in  which  the  administration  of  glucose  plays  its 
most  important  role. 

J'ollowing  operation,  especially  in  the  so-called  "delayed  chloro- 
form poisoning,"  and  in  some  cases  which,  for  some  reason,  do  not 
permit  of  oral  alimentation,  the  urine  should  be  carefully  watched 
and  at  the  first  indication  of  acidosis,  glucose  solution  and  alkalies 
should  l)e  given  either  by  mouth  or  rectum  or  directly  into  the 
circulation. 

To  recapitulate:  (1)  Glucose  solution  should  be  given  as  routine 
after  e\'ery  operation  in  which  we  have  reason  to  fear  more  than 
the  ordinary  amount  of  post-anesthetic  shock;  (2)  it  should  be  given 
as  routine  in  every  case  where  post-operative  oral  feeding  may  be 
difficult  or  insufficient  for  a  considerable  period  after  operation; 
(3)  it  should  be  given  as  an  emergency  measure  either  before  or 
after  operation  for  the  relief  of  an  existing  or  threatened  acidosis. 


REVIEWS 


OuTLixEs  OF  Internal  ]\Iedicine.  For  the  Use  of  Nurses. 
By  Clifford  Bailey  Farr,  A.M.,  ]M.D.,  Instructor  in  Medi- 
cine, University  of  Pennsylvania;  Assistant  Msiting  Physician, 
Philadelphia  General  Hospital;  Pathologist  to  the  Presbyterian 
Hospital.  Pp.  40S;  illustrated  with  71  engravings  and  o  plates. 
Philadelphia  and  New  York:  Lea  &  Febiger,  1915. 

The  introduction  of  systematic  courses  in  internal  medicine  in 
those  hosi)itals  which  oflcr  thorough  theoretical  as  well  as  ])ractical 
training  to  their  nursing  staff  has  made  necessary  the  employment 
of  a  text-book  upon  the  subject,  which  will  deal  briefly  but  com- 
prehensively with  internal  medicine  in  all  its  important  phases. 
To  meet  this  need  the  present  volume  has  been  written,  and,  after 
a  careful  perusal  of  it,  the  reviewer  feels  that  the  need  has  been 
well  met.  The  book  has  been  carefully  prepared;  the  essentials 
have  been  included,  and  the  non-essentials  have  been  omitted,  so 
that  persons  desiring  a  knowledge  of  the  rudiments  of  internal 
medicine  may  read  with  the  assurance  that  what  they  read  is  of 
importance,  that  nothing  of  importance  has  been  left  out  in  the 
description  of  the  individual  diseases,  and  that  if  they  remember 
what  they  read  they  will  have  a  fitting  frame-work,  ujjon  which  to 
hang  the  prints  of  deeper,  more  elaborate  study,  when  essayed. 

The  work  is  divided  into  ten  parts,  dealing  respectively  with 
the  diseases  of  the  various  systems,  the  disorders  of  metabolism, 
the  diseases  due  to  physical  causes  and  poisons,  and  the  diseases 
<lue  to  animal  or  vegetable  parasitic  causes.  P>ach  part  is  preceded 
by  a  section  dealing  with  general  considerations  and  symptom- 
atology of  the  diseases  peculiar  to  the  system  under  consideration. 
This  is  an  especially  valuable  addition  to  the  book,  because  it 
smoothes  out  -the  way  for  the  beginner  before  she  enters  upon 
the  rough  road  that  leads  to  the  knowledge  of  the  special  diseases. 
Each  of  these,  in  turn,  is  treated  under  the  subheads  of  symj)toms 
and  treatment  while  the  more  frequent  and  more  important  dis- 
■ases  also  have  subheads  of  causes,  course,  complications  and 
l)rognosis.  In  this  way  ])ractically  nothing  is  forgotten  or  omitted 
that  is  likely  to  be  of  importance  to  the  future  graduate  nurse. 

But  few  criticisms  may  be  made  of  the  book;  it  might  seem  well 
to  omit  nearly  all  references  to  physical  signs,  to  delimit  drug 
therapy  to  general  terms,  and  to  cut  out  entirely  case  reports  or 

VOL.   150,  NO.  3. SEPTEMBER,   1915.  15 


438  REVIEWS 

case  illustrations.  Typhus  fever,  incidentally,  should  be  more 
l)roperly  groui)ed  under  the  diseases  disseminated  ])y  l)ody  lice 
than  those  carried  by  ticks,  as  the  latter  animal's  habitat  is  the 
country,  while  its  cousin,  the  louse,  is  found  where  men  congregate 
together  in  large  numbers.  Taking  it  all  in  all,  however,  the  book 
stands  as  a  careful,  conservative,  practical,  abbreviated,  treatise 
upon  an  extremely  important  subject.  J.  H.  M.,  Jr. 


Progressive  Medicine.  A  Quarterly  Digest  of  Advances, 
Discoveries  and  Improvements  in  the  Medical  and  Surgical 
Sciences.  Edited  by  Hobart  Amory  Hare,  M.D.,  Professor 
of  Therapeutics,  jNIateria  INIedica,  and  Diagnosis  in  the  Jefferson 
Medical  College;  Physician  to  the  Jefferson  Medical  College 
Hospital,  Philadelphia,  etc.;  assisted  by  Leighton  F.  Apple- 
man,  M.D.,  Instructor  in  Therapeutics,  Jefferson  INIedical 
College,  Philadelphia,  etc.  Vol.  I.  INIarch,  pp.  382;  15  illus- 
trations. Vol.11.  June,  pp.  445;  100  illustrations.  Philadelphia 
and  New  York:  Lea  and  Febiger,  1915. 

With  the  ]\Iarch  number  appears  the  first  of  the  volumes  of 
Progressive  Medicine  for  this  year.  The  contents  of  this  voliune 
embrace  a  wide  range  of  subjects  of  unusual  interest.  The  general 
surgical  section  consists  of  an  article  on  the  surgery  of  the  head 
and  neck  by  Charles  H.  Frazier,  than  whom  there  is  no  one  better 
qualified  to  deal  with  these  subjects  of  ever-increasing  surgical 
importance,  and  one  on  the  surgery  of  the  thorax,  n  topic  of  great 
present-day  interest,  written  in  his  usual  scholarly  manner  by 
George  P.  Miiller.  The  enormous  amount  of  work  constantly  in 
progress  on  the  infectious  diseases  is  strikingly  brought  out  by 
John  Ruhrah  in  an  admirable  contribution  of  145  pages,  which 
embraces  almost  the  entire  range  of  the  acute  infections.  In  an 
article  of  about  25  pages,  Floyd  M.  Crandall  points  out  the 
important  advances  that  have  been  made  of  late  in  pediatrics, 
particularly  emphasizing  diseases  of  the  heart  in  children,  acidosis 
in  infancy,  and  recurrent  sibilant  bronchitis.  In  an  exceedingly 
painstaking  and  thorough  maimer  Ceorge  B.  Wood  discusses 
recent  contributions  to  rhinology  and  larynology.  As  is  but  proper, 
the  accessory  sinuses  of  the  nose  and  the  tonsillar  tissues  claim  a 
large  share  of  his  attention.  Truman  Lawrence  Saunders  reviews 
the  problems  of  otology  with  nice  critical  judgment,  thereby  fur- 
nishing a  most  instructive  concluding  article  for  this  excellent 
\()lume. 

The  June  issue  of  Progressive  Medicine  is  always  one  of  the  most 
interesting  and  important  volumes  of  the  year.    With  the  subject 
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of  hernia  discussed  in  all  its  varied  phases  by  "William  B.  Coley; 
with  the  ever-increasing  problems  of  the  surgery  of  the  abdomen 
dwelt  upon  in  all  their  many  details  by  such  a  critic  as  John  C.  A. 
Gerster;  and  finally  with  an  authority  of  such  prominence  as 
John  G.  Clark  emphasizing  the  advances  in  gynecology  that  have 
occurred  during  the  past  year,  it  is  small  wonder  that  the  first  half 
of  this  volume  oft'ers  the  reader  a  wealth  of  surgical  information 
that  is  indispensable.  From  the  medical  stand-point  the  volume 
is  of  no  less  interest,  thanks  to  the  usual  able  contribution  by 
Alfred  Stengel,  who  first  reviews  diseases  of  the  blood,  particularly 
leukemia  and  pernicious  anemia,  then  takes  up  the  absorbing 
subject  of  diseases  of  the  thyroid  and  other  ductless  glands,  and 
concludes  with  a  discussion  of  diabetes,  gout,  and  scurvy.  Edward 
Jackson's  concise  but  well-written  review  of  ophthalmological 
advances  is  the  concluding  contribution  to  this  really  noteworthy 
volume.  G.  M.  P. 


The  Origin  ant)  Nature  of  the  Emotions.  By  George 
W.  Crile,  M.D.  Philadelphia  and  London:  W.  B.  Saimders 
Company,  1915. 

The  reviewer  has  found  this  well-printed  book  difficult  to  review. 
The  views  therein  presented  are  extremely  speculative,  and  at  times 
so  arbitrarily  verbal  that  the  reviewer  has  not  always  felt  certain 
that  the  author  really  means  what  he  says.  Dr.  Crile  lays  stress 
upon  certain  histological  appearances  described  as  occurring  in 
cells  of  the  central  nervous  system  under  conditions  of  disease, 
fatigue  and  experimentation.  In  the  interpretation  of  these  find- 
ings he  makes  free  use  of  the  modern  concepts  of  internal  secretion 
of  the  several  ductless  organs,  associating  them  in  a  schematic  rela- 
tionship to  the  brain,  liver,  and  muscular  system.  By  means  of  these 
speculations,  supported  by  experiments  that  often  do  not  bear  upon 
the  actual  question  at  all  or  permit  of  several  interpretations, 
hypotheses  are  erected  purporting  to  explain  about  everything 
in  the  domains  of  psychology,  physiology,  and  pathology.  The 
histologic  changes  described  in  the  cells  of  the  central  nervous 
system  are  not  commonly  regarded  as  possessing  the  unecpiivocal 
quality  that  is  here  ascribed  to  them.  The  reviewer  has  been  ad- 
vised by  competent  neurohistologists  that  the  methods,  results  and 
interpretations  are,  to  say  the  least,  still  under  discussion. 
Concerning  the  influences  of  the  internal  .secretions  of  the  ductless 
Lrlauds,  the  literature  is  today  in  a  state  of  extreme  confusion  and 
<(>ntradiction,  and  ui)on  the  jjublished  data  one  could  erect  several 
incompatible  systems  and  not  be  al)le  to  prove  or  disprove  any  of 
them.  Dr.  ("rile  generally  avoids  discussion  of  the  conceptions  of 
other  workers  in  this  field;  he  selects  from  the  mass  what  suits  his 
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h\T)othesis  and  leaves  the  rest  without  comment.  In  fact,  naivety 
is  one  of  the  characteristics  of  the  book,  previous  work  of  competent 
investigators  being  often  entirely  overlooked  and  statements  of 
familiar  biological  fact  uttered  as  though  they  were  original  pro- 
mulgations. Anyone  who  feels  that  this  stricture  is  too  severe  is 
requested  to  make  the  following  test:  The  chapter  entitled  "A 
Mechanist  View  of  Psychology"  is  first  to  be  read.  After  this  are 
to  be  read  the  following,  bearing  in  different  ways  upon  the  problem : 
Loeb,  "Mechanistic  Conception  of  Life"  (tropisms  are  not  dis- 
cussed by  Dr.  Crile);  Mach,  "The  Analysis  of  Sensations;"  Singer, 
"The  Pulse  of  Life"  {Journal  of  Philosophy,  Psychology,  and 
Scientific  Methods,  xi,  645);  and  Bertrand  Russell,  "Our  Knowl- 
edge of  the  External  \Yorld."  Following  this  the  chapter  on  the 
"Mechanistic  View  of  Psychology"  is  to  be  re-read.  The  result 
will  be  illuminating.  Possibly  it  was  with  the  work  of  Loeb  (and 
other  workers  in  comparative  psychology),  in  mind  that  Dr.  Crile 
expressed  the  hope  that  "  we  dispossess  ourselves  of  the  shackles  of 
psychology."  The  extreme  discursiveness  of  the  presentation  can- 
not fail  to  impress  the  critical  reader  unfavorably.  If  the  opinions 
expressed  in  the  mechanistic  view  of  psychology  are  correct,  the 
systematic  psychologists  of  all  schools  are,  for  the  largest  part,  in 
the  wrong,  including  Spencer  and  Bergson,  who  owe  so  much  to  the 
theory  of  evolution.  It  is,  of  course,  possible  that  this  is  true; 
but  judged  by  the  evidence  presented  in  this  book,  it  is  highly  im- 
probable. The  familiar  German  expression,  Wer  Vieles  bringt  wird 
Jedem  Etwas  beingen,  seems  here  to  have  been  paraphrased  to 
the  effect  that  if  one  attempts  to  explain  everything  one  is  sure  to 
explain  something. 

The  statement  that  "love  is  a  phylogenetic  conjugation  without 
physical  action"  deserves  literary  immortality,  and  indicates  that 
Freud  has  overlooked  something.  A  futurist  definition  of  humor  is 
contained  in  the  following :  "  A  common  example  of  the  same  nature 
is  that  encountered  on  the  street  when  a  pedestrian  slips  on  a  banana 
peel,  and,  just  as  he  is  about  to  tumble,  rectners  his  equilibrium. 
The  onlookers  secure  relief  from  the  integration  to  run  to  his  aid 
by  laughing.  On  the  other  hand,  should  the  same  pedestrian  fall 
and  fracture  his  skull,  the  motor  integration  of  the  onlookers  would 
be  consumed  by  rendering  physical  assistance;  hence  there  would 
be  no  laughter."  One  wonders  what  would  be  the  physiological 
situation  of  the  onlooker  who,  in  the  event  of  the  man  not  falling, 
finds  nothing  to  laugh  at?  On  page  131  the  statement  is  made  that 
the  victim  of  a  high-spi^ed  bullet  feels  no  pain  because  his  remote 
ancestors  liad  not  de\'el(>iK'd  res])()nse  to  fast-nto\"iiig  stimuli. 
"TluTc  was  no  weapon  in  the  i)rcliistoric  ages  wiiicli  conid  move 
at  the  sj)e('d  df  ;i  bullet  from  the  modern  rifle,  therefor(\  while  slow 
penetration  of  the  tissues  |)roduees  great  i)ain  and  nuiseular  response, 
there  is  no  response  to  the  swiftly  moving  bullet."     AVhile  this 


I 


crile:  the  origin  and  nature  of  the  emotions       441 

realization  is  doubtless  a  source  of  great  comfort  to  the  unfortunate 
men  now  charging  trenches  in  Europe,  mingled  with  feelings  of  pity 
for  their  descendents  who  may  not  be  thus  insensible,  one  wonders 
why  fear  alone  is  invoked  to  explain  the  lack  of  pain  in  Livingstone 
while  struggling  with  a  lion;  why  might  not  this  also  have  been 
due  to  the  fact  that  his  prehistoric  ancestors  had  not  struggled  with 
lions?  In  each  instance  one  of  several  possible  variables  has  been 
arbitrarily  selected,  and  this  in  the  face  of  the  fact  that  any  form 
of  mental  preoccupation,  or  stress  of  excitement,  may  expell  the 
sense  of  pain  from  consciousness.  The  psychology  of  color  sensa- 
tion is  disposed  of  in  the  following  business-like  fashion:  "For 
example,  each  variation  in  speed  of  the  light-producing  waves 
of  ether  causes  a  specific  reaction  in  the  brain.  For  one  speed 
of  ether  waves  the  reaction  is  the  preception  of  the  color  blue; 
for  another,  yellow;  for  another,  violet."  In  what  the  reaction 
consists  is  apparently  an  immaterial  detail.  In  discussing  the 
relations  of  the  outpour  of  emotions  to  "  phylogenetic  experience" 
(there  are  here  and  there  in  this  chapter  expressions  that  remind 
one  of  Gertrude  Stein)  is  the  following:  "The  emotions,  then, 
are  the  preparations  for  phylogenetic  activities.  If  the  activities 
are  consumed,  the  fuel — ghcogen — and  the  activating  secretions 
from  the  thyroid,  the  adrenals,  the  hypophj'sis  are  consumed. 
In  the  activation  without  action,  these  products  must  be  elimi- 
nated as  waste  products,  and  so  a  heavy  strain  is  put  upon  the 
organs  of  elimination."  Where  has  it  been  shown  that  the  i)roducts 
of  the  ductless  organs  are  eliminated  after  the  fashion  of  urea, 
or  that  this  elimination  is  a  heavy  strain  ?  The  problem  of  con- 
sciousness— ^unsolved  from  Socrates  to  Royce — is  elucidated  in  the 
following  statement:  "We  have  shown  that  the  effects  upon  the 
body  mechanism  of  the  action  of  the  various  ceptors  is  in  rela- 
tion to  the  response  made  by  the  brain  to  the  stimuli  received." 
"What  is  this  power  of  response  on  the  j)art  of  the  brain  but  con- 
sciousness?" The  most  absolute  mechanist  can  ask  for  nothing 
more  positive  than  the  following :  "  If  our  premises  are  sustained, 
then  we  can  recognize  in  man  no  will,  no  ego,  no  possibility  for  spon- 
taneous action,  for  every  action  must  be  a  response  to  the  stimuli  of 
contact  or  distant  ceptors,  or  to  their  recall  through  associative 
memory."  A  purely  mechanistic  conception,  truly  (a  cross  between 
evolution  and  internal  secretion);  but  there  will  still  remain  con- 
siderable difference  of  opinion  concerning  the  details  of  the  modus 
operandi.  Contrasted  with  the  phylogeny  of  Dr.  (Vile,  the  deus  ex 
machina  of  the  eighteenth  century  was  a  tyro.  In  another  place 
Dr.  Crile  selects  his  company  as  follows:  "Such  is  the  stinuilating 
force  of  tradition  that  many  who  have  been  educated  under  the 
tenets  of  traditional  beliefs  will  oppose  these  hjpothei^es — even 
violently  it  may  be.  So  tlicy  have  oj)])()scfl  tlicin;  so  they  opposed 
Darwin;    so  they  have  opposed  all  new  and  ai)par('ntly  rcvohition- 
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ary  doctrines."  In  view  of  the  rather  shabby  treatment  accorded 
to  the  Darwinian  theory  of  natural  selection  at  the  Darwin  aniver- 
sary  dinner  a  few  years  ago,  the  friends  of  Darwin  will  feel  glad 
that  he  has  been  rediscovered,  though  they  may  object  to  the 
crude  and  arbitrary  manner  in  which  the  doctrine  of  evolution  is 
applied  to  physiology  and  psychology. 

Dr.  Crile's  views  on  fever  are  in  some  points  contrary  to  the  data 
of  the  literature,  in  other  respects  hypothetical  and  unproved. 
"Fever  invariably  and  chills,  often,  accompany  the  course  of  the 
infections."  This  statement  is  simply  incorrect.  "We  must  infer, 
therefore,  that  the  fever  is  an  adaptation  on  the  part  of  the  host  for 
dispatching  the  enemy,"  is  stated  with  reference  to  the  work  of  Bass 
in  the  study  of  the  malarial  parasite.  Bass,  in  his  recent  lectiues  on 
malaria  in  Philadelphia,  did  not  interpret  the  fever  as  a  combatative 
measure,  but  rather  as  the  result  of  the  liberation  of  metabolic 
products  upon  the  part  of  the  parasites.  "  Bacteriology  has  taught 
us  that  both  heat  and  cold  are  fatal  to  pathogenic  infections." 
Naturally  a  certain  degree  of  heat  is  fatal.  But  there  is  no  adequate 
warrant  for  the  statement  made  that  "  Bacteriologists  have  taught  us 
that  bacteria  grow  best  at  the  normal  temperature  of  the  body,  hence 
fever  must  interfere  with  bacterial  gro^^■th."  For  a  few  germs  it 
has  been  shown  that  under  the  a])normal  conditions  of  gro^Alh  in 
the  culture  tube,  growth  is  more  rapid  at  37°  than  at  40°.  But 
there  is  no  demonstration  that  in  the  infected  body,  bacteria  grow 
less  well  at  40°  than  at  37°.  "In  fever,  then,  we  have  diminished 
intake  of  energy  (or  may  have)  but  an  increased  output  of  energy 
— reviewer;  hence  the  available  potential  energy  of  the  body  is 
rapidly  consumed."  In  this  book,  as  elsewhere.  Dr.  Crile  confuses 
increase  of  body  temperature  with  increase  of  heat  production, 
apparently  regarding  the  terms  as  synonymous,  in  the  sense  that 
increased  heat  production  always  accompanies  fever.  This  con- 
venient, though  erroneous,  assumption  has  led  Dr.  Crile  in  his 
researches  to  replace  the  measurement  of  heat  (by  direct  or  indirect 
calorimetry)  by  the  simple  use  of  the  clinical  thermometer.  No 
consideration  is  given  to  the  point  of  y'ww,  now  under  investigation, 
that  fever  may  accelerate  the  formation  of  antibodies,  using  the 
term  in  its  general  sense.  One  is  surprised  to  read  so  much  of  the 
body  reactions  to  infections  witliout  references  to  imnumology. 

Unusual  stress  is  laid  \\]m)u  considerations  relating  to  acidity  in 
the  body,  since  "one  would  exj)eet,  privia  facie,  that  the  normal 
reaction  would  be  altered  by  kinetic  activation."  A  list  of  natural 
and  experimental  conditions  are  named  in  which  it  is  asserted  that 
the  concentration  of  the  hydrogen  ions  in  the  blood  is  increased 
beyond  the  range  of  nonnal  variation.  'J'he  experimental  states 
described  nia>'  nearly  all  be  regarded  as  jihysiological  dissolution. 
Indeed,  Dr.  ("rile  asks  wlietlier  we  may  not  regard  acidosis  as  the 
actual  final  cause  of  death.     No  figures  are  given,  no  methods  de- 
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scri I )('(!,  these  being  reserved  for  a  future  publication.  Tlie  cliapter 
(ievotetl  to  this  subject  opens  as  follows:  "Alkalis  and  bases  com- 
pose the  greater  part  of  the  food  of  man  and  animals,  the  blood  in 
both  man  and  animals  under  normal  conditions  being  slightly 
alkaline  or  rather  potentially  alkaline;  that  is,  although  in  circu- 
lating blood  the  concentration  of  the  OH-ions— upon  which  the 
degree  of  alkalinity  depends — is  but  little  more  than  in  distilled 
water,  yet  blood  has  the  power  of  neutralizing  a  considerable  amount 
of  acid  (Starling,  Wells)."  Henderson,  who  should  have  been 
quoted  in  this  connection,  would  give  an  accurate  and  much  more 
lucid  definition,  without  the  totally  meaningless  statement  that 
"  alkalis  and  bases  compose  the  greater  part  of  the  food  of  man  and 
animals."  With  all  that  is  now  known  of  the  relations  of  phosphate 
and  carbonate  to  the  neutralization  of  acid,  of  the  basic  and  acid 
capacities  of  the  blood  and  tissues  and  the  relations  of  the  concentra- 
tion of  the  hydrogen  ion  to  these  factors  as  variables,  only  confusion 
is  introduced  by  such  a  statement  as  "since  at  the  point  of  death 
the  blood  is  always  acid,  we  may  infer  that  some  mechanism  or 
mechanisms  of  the  body  were  evolved  for  the  purpose  of  changing 
bases  into  acids  that  thus  energy  might  be  liberated."  Dr.  Crile  even 
speaks  of  the  minute  alkalinity  of  adrenalin  as  being  of  therapeutic 
importance.  A  study  of  the  data  bearing  upon  acid  production  in  the 
body  indicates  that  there  are  three  degrees  or  stages  in  acid  produc- 
tion; in  the  first,  the  acid  formed  in  the  body  is  neutralized  by  avail- 
able labile  cations  and  ammonia,  with  normal  reaction  of  the  blood; 
in  the  second,  the  l)ody  yields  fixed  cations,  ammonia  and  sodium 
from  the  bicarbonate  of  the  blood,  with  normal  reaction  maintained; 
in  the  third,  the  production  of  acid  is  in  excess  of  maximimi,  chemi- 
cally available  cations,  and  the  hydrogen  ion  concentration  of  the 
blood  is  increased.  These  stages  naturally  merge;  the  first  is  of 
physiological  occurrence;  the  second  is  common  in  disease;  the 
third  stage  has  been  very  rarely  observed  outside  of  the  state  of 
dissolution.  Acid  production  in  the  body  is,  therefore,  not  a  quali- 
tative but  a  quantitative  process.  Within  the  last  ten  years  many 
estimations  of  the  concentration  of  hydrogen  ions  in  the  blood 
have  been  carried  out  by  measurement  of  the  electromotive  poten- 
tial. There  are  two  as  yet  unsolved  methodic  problems  connected 
with  the  technical  procedure,  and  one  is  not  yet  in  the  position  of 
drawing  fine  distinctions,  since  the  results  are  not  yet  reproducible 
to  within  one  or  even  two  millivolts.  The  existing  data,  in  figures, 
indicate  that  outside  of  the  state  of  dissolution,  appreciable  increase 
in  the  concentration  of  hydrogen  ions  in  the  blood  and  tissues  is 
very  rare.  Many  cases  of  diabetic  and  uremic  cojna,  stated  by  Dr. 
Crile  to  present  demonstrable  acidity  as  their  essential  abnormality, 
have  been  determined  to  present  values  lying  within  normal  ranges. 
Normal  figures  have  been  found  also  in  exophthalmic  goitre.  In  a 
few  instances  of  terminal  diabetic  coma,  just  before  death,  in  pro- 
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Found  narcosis,  and  in  extreme  stagnation  of  carbon  dioxide,  slight 
but  demonstrable  increase  in  concentration  of  hydrogen  ions  has 
been  observed.  Allowance  may  also  be  made  for  the  occurrence, 
especially  in  young  children,  of  sudden  flooding  of  the  body  with 
acid,  since  the  metabolism  of  the  child  seems  to  possess  a  power  of 
neutralization  more  limited  than  in  the  adult,  relatively  and  abso- 
lutely. But  beyond  this,  the  statements  made  by  Dr.  Crile  of  the 
widespread  occurance  of  demonstrable  acidity  are  not  borne  out  by 
the  measurements  in  the  literature,  measurements  carried  out  by 
numerous  workers  trained  in  physicochemical  research.  In  the 
discussion  of  diabetic  acidosis  no  mention  is  made  of  the  ketonic 
acids;  diabetic  acidosis  is  lumped  with  the  others.  Standing  upon 
the  hypothesis  that  acidosis  is  the  cause  of  anesthesia  both  induced 
and  natural  in  the  state  of  coma  of  disease,  he  states  that  "  a  reason 
is  supplied  for  the  use  of  intravenous  infusions  of  sodium  bicar- 
bonate to  overcome  the  coma  of  diabetes  and  uremia."  The 
numerous  physicians  who,  following  the  advice  of  the  Naunyn 
school,  have  used  alkali  in  the  treatment  of  diabetic  coma  on  the 
assumption  that  the  ketonic  acids  formed  in  this  disease  were 
being  combined  with  cation  and  the  body  spared  its  cations,  will 
now  feel  grateful  that  a  reason  for  this  procedure  has  finally  been 
discovered.  ^Yhy  alkali  should  be  necessary  at  all,  however,  still 
remains  unclear,  for  we  are  informed  that  "water,  like  air,  neutral- 
izes acids."  That  uremic  and  diabetic  ccJma  should  thus  be  classed 
together,  with  our  present  knowledge  of  the  relation  of  ketonic 
acids  to  diabetic  coma  and  our  complete  ignorance  of  the  chemical 
cause  of  uremic  coma,  is  little  less  than  amazing.  Extreme  varia- 
tions of  behavior  seem  to  be  exliibited  by  acidosis  within  the  con- 
fines of  the  relatively  small  state  of  Ohio.  In  Cleveland,  acidosis 
causes  anesthesia;  in  Cincinnati,  acidosis  causes  edema.  And 
under  the  circumstances,  one  would  naturally  expect  in  this  book 
some  reference  to  the  work  of  Fischer. 

In  every  chapter  of  the  book  the  boundless  enthusiasm  and 
engaging  personality  of  the  author  are  in  evidence.  The  reader 
must  be  critical,  because  tiie  author  is  uncritical.  The  attempt  to 
exj)ound  physiology  and  psychology  phylogenetically  is  not  new. 
This  particular  method  of  attempting  the  demonstration  is  individ- 
ual to  the  author.  The  reviewer  does  not  presume  to  suggest  that 
demonstration  may  not  in  future  be  efl'ected;  he  is  certain  that  it 
is  not  accomplished  by  the  data  and  hypotheses  i)resented  in  this 
book.  The  words  of  Kussell,  applied  (unjustly  in  the  opinion  of  the 
reviewer)  to  evolutionism  as  a  total  movement,  apply  to  Dr.  Criie's 
evolutionism  of  the  emotions:  "Evolutionism  is  rather  to  be 
regarded  as  a  hasty  generalization  from  certain  rather  special  facts, 
accompanied  by  dogmatic  rejection  of  all  attempts  at  analysis,  and 
insjMred  by  interests  which  are  practical  rather  than  theoretical." 

A.  E.  T. 
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Leukocytosis  in  Dementia  Precox. — Zimmerman  (Zfschr.  f.  d.  ges. 
Neur.  u.  Psych.,  1914,  xx'n,  Xo.  3)  made  examinations  on  50  cases  of 
dementia  precox  in  various  stages  of  the  disease.  In  96  counts  there  was 
leukopenia  41  times  and  an  increase  in  the  white  cells  46  times.  Normal 
values  were  seen  in  only  9  or  10  per  cent.  Quantitatively  the  findings 
point  to  an  increase  in  the  mononuclear  elements  generally  at  the 
expense  of  the  neutrophilic  cells.  The  eosinophilcs  may  reach  10  per 
cent,  or  over  and  the  large  mononuclears  11  to  15  per  cent.  ]Monocu- 
clear  elements  are  frequently  30  to  40  per  cent.,  and  even  reached  60 
per  cent.  In  one  instance  the  formula  was:  small  mononuclears,  71 
per  cent.;  large  mononuclears,  5  per  cent.;  polymorphonuclears,  22  per 
cent.  With  a  relative  leukocytosis  there  is  always  a  lymphocytosis. 
This  was  absent  in  only  one  instance.  Generally  the  increase  in  small 
lymphocytes  is  not  very  much  over  the  normal,  but  may  be  marked. 
In  two-thirds  of  the  cases  there  was  pronounced  eosinophilia  and  occa- 
sionally a  moderate  basophilia.  In  any  case  the  lymphocytes,  large 
mononuclears,  and  eosinophilcs  show  little  variation,  while  the  total 
white  count  may  vary  a  great  deal.  These  findings  are  of  no  prognostic 
value.  Eosinophilia  was  most  marked  in  cases  showing  outspoken 
dementia. 

Newer  Protein  Reactions  in  Spinal  Fluid :  Their  Value  and  Relation 
to  Antibody  Content. — Kafk.\  and  Rautenberg  (Zfschr.  f.  d.  ges.  Neur. 
u.  Psych.,  1914,  xxii,  4-5),  using  sufficiently  high  serum  titre,  found  in 
spinal  fluid  of  general  paretics  hemolytic  amboceptor  for  sheep's  red 
cells  in  dilutions  of  tjott  to  ^'.j,  independent  of  the  gloliulin  reaction, 
total  proteins,  and  cell  increase.  These  are  only  found  in  cases  of  cerebral 
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lues  when  there  are  meningitie  symptoms  as  shoAvn  by  cell  increase, 
increase  in  total  proteins,  globulin  fraction,  complement  content,  and 
coagulability.  As  in  acute  meningitis  the  amboceptor  goes  away 
as  the  inflammatory  process  subsides.  There  exists  no  marked  paral- 
lelism between  protein  and  hemolysin  rea<?tions.  Kafka  and  Rauten- 
l)erg  represent  these  by  a  numeral  in  which  the  numerator  indicates 
the  antibody  value,  the  denominator  the  strength  of  Phase  I  or  the  total 
proteids.  In  general  paresis  the  number  is  greater  than  1.  In  fluids 
from  cases  of  general  paresis  a. clouding  occurs  even  at  30  per  cent, 
saturation  with  ammonium  sulphate,  and  in  cases  of  acute  meningitis 
a  similar  result  occurs  with  28  per  cent.  This  protein  fraction  bears 
some  relation  to  the  amboceptor  content.  Quantitative  proteins  were 
determined  with  Nissl's  method.  Kafka  and  Rautenberg  consider  that 
Phase  I  offers  the  best  guide  to  the  influence  of  treatment. 


The  Action  of  Various  Lipoids  Isolated  from  the  Endocrine  Glands. 

— IscovESCO  {Covip.  rend,  dc  I.  Soc.  d.  Biol.,  1913-14,  Ixxv  and  Ixxvi). 
Ovaries:  The  lipoid  found  in  ovarian  tissue  is  the  same  in  all  animals 
and  possesses  the  property  of  stimulating  the  o^"aries  and  especially 
the  uterus,  and  calling  forth  their  hypertrophy.  This  lipoid,  moreover, 
stimulates  the  thyroid,  and  has  some  regulating  influence  and  hastening 
actions  upon  the  growth  of  young  individuals.  Testes:  Dogs  were 
injected  every  other  day  in  the  cervical  region  with  a  lipoid  made  from 
testes.  Such  injections  excite  the  testes  very  markedly,  probably 
through  centres  in  the  spinal  cord;  the  thyroid  and  kidneys  are  weakly 
stimulated.  It  stimulates  growth  in  young  animals  while  grown  ones 
increase  considerably  in  weight.  Similar  results  are  seen  in  man  when 
given  2  c.c.  of  the  lipoid  subcutancously  every  day.  Adrenal  Cortex: 
Lipoids  from  the  cortex  stimulate  the  medulla  of  the  gland  markedly, 
the  liver  and  kidneys  very  little.  It  has  a  strong  irritating  action  upon 
the  skin;  in  man  it  causes  tachycardia  and  hyperhidrosis;  daily  injec- 
tions of  small  amounts  increase  the  general  condition.  Adrenal  Medulla: 
This  lipoid  shows  properties  very  ditterent  from  those  of  the  cortex. 
It  is  a  mild  stimulant  to  the  adrenal  and  heart.  Daily  injections  in 
man  cause  bradycardia  and  increased  lilood  pressure.  It  makes  the 
individual  feel  remarkably  well  and  ready  for  work.  From  these  obser- 
vations Iscovesco  tliiid<s  that  in  Addison's  disease  the  asthenia,  cardiac 
and  vascular  symptoms  are  due  to  nu'duUary  changes  and  the  pigmen- 
tation results  frojn  primary  or  secondary  changes  in  tlu'  cortex. 


Biological  Studies  on  Eosinophilia. — This  report  of  ^V^:^^HKlu;  and 
Skgttin  (A7W.  de  Vlnst.  Pastevr,  1014,  xxiii,  470)  deals  with  the  produc- 
tion of  local  eosinophilia  by  means  of  eosinophilotactic  substances, 
given  to  untreated  and  imnuniized  animals,  as  well  as  the  relationship 
Ix'tween  local  and  blood  eosinophilia  and  anaphylaxis.  "Local  eosino- 
|)hilia"  was  studied  in  the  lids  of  horses  after  a  few  drops  of  the  body 
fluid  of  Ascaris  niegaloeepliala  had  been  instilled  into  the  eye.  Follow- 
ing this,  resection  of  the  lids  occurred  at  intervals  of  from  a  quarter 
of  an  hour  to  ninety-six  hours,  and  this  material  was  studied  histo- 
logically. Eosinophiles  are  found  otit  in  th<>  connective  tissues  of  the 
conjunctiviE  as  soon  as  a  half  an  hour  after  the  instillation  and  at  this 
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time  the  capillaries  are  filled  with  polynuclear  cells  of  all  kinds.  The 
chemotaxis  for  the  eosinophiles  disappears  rapidly.  The  degree  of  the 
local  eosinophilia  is  due  not  merely  to  the  reagent  employed,  but  depends 
as  well  upon  the  eosinophilic  content  of  the  animals'  blood.  Thus,  if 
the  latter  is  low,  the  local  reaction  consists  solely  of  an  outpouring  of 
neutrophilic  leukocytes.  There  are  no  substances  as  yet  known  which 
are  purely  chemotatic  for  eosinophiles.  Similar  changes  were  observed 
in  guinea-pigs  injected  subcutaneously  or  intraperitoneally  with  the 
fluid  from  hydatid  cysts,  or  the  watery  extract  of  sclerostoma.  Of  150 
pigs  only  7  failed  to  show  eosinophilia  following  intraperitoneal  injec- 
tion. Guinea-pigs  given  two  or  more  injections  show^  an  increased  chem- 
otaxis as  a  result  of  this  inununization,  and  numerous  eosinophiles  can 
be  found  in  the  peritoneal  exudate  of  such  animals,  tending  to  show  that 
there  is  developed  a  genuine  specific  reaction  to  the  substance  injected, 
since  these  animals  react,  as  do  normal  ones,  to  the  injection  of  chemo- 
tatic  substances  other  than  those  used  for  immunization.  It  can  be 
shown  clearly  that  local  eosinophilia  occurs  at  the  expense  of  the  eosino- 
philic content  of  the  circulating  l)lood;  the  decrease  in  the  blood  is  most 
pronounced  in  immune  animals.  Pulmonary  eosinophilia,  which  is 
regarded  by  some  as  a  characteristic  injury  in  anaphylaxis,  occurs 
normally  in  most  guinea-pigs  with  well  developed  l)lood  eosinophilia. 
The  rise  that  occurs  in  sensitized  animals  is  not  the  result  of  anaphyl- 
axis, but  is  due  to  the  direct  action  of  the  antigen  upon  the  blood- 
forming  centres,  which  have  been  sensitized  by  the  primary  injection. 


Paroxysmal  Tachycardia. — Duhot  and  Boez  {Province  med.,  1914, 
xxvii,  2()0j  deal  with  the  history,  illness,  and  autopsy  findings  in  two 
cases  of  paroxysmal  tachycardia.  One  came  under  treatment  by  reason 
of  numerous  short  attacks,  the  other  by  reason  of  anginal  seizures.  A 
full  discussion  of  the  condition  is  given  as  well  as  the  theories  of  its 
causation.  The  original  view  that  it  is  a  purely  nervous  phenomenon 
is  now  replaced  by  the  conception  of  the  disease  as  being  a  purely 
cardiac  one.  The  patients  characteristically  complain  of  something 
being  out  of  order  in  the  l)reast,  and  this  occurs  in  association  with  a 
pulse  rate  of  about  200,  an  embryonic  rhythm,  and  a  fall  in  blood-press- 
ure. During  the  seizures  one  may  observe  oliguria,  albuminuria,  and 
even  glycosuria.  There  are  usually  present  pallor,  hyperhidrosis,  vomit- 
ing, and  anisocoria.  Very  often  marked  dilatation  of  the  heart  occurs 
during  the  attack,  which  may  last  a  few  minutes  or  persist  over  a  week. 
Suddenly  the  heart  returns  to  its  normal  rate,  though  frecfuently  there 
are  extrasystoles  for  a  while.  Once  in  a  while  the  attack  may  set  in 
and  end  in  a  slow  manner.  The  frequency  of  the  attacks  is  extremely 
variable.  Duhot  and  Boez  describe  three  forms:  (1)  the  abortive;  (2) 
a  type  characterized  by  long  periods  of  remission;  and  (3)  a  progressive 
type.  They  consider  the  prognosis  l)ad  in  the  last  two  forms.  C)f  etio- 
logical moment  are  diseases  of  the  heart,  heredity  and  a  neuropathic 
constitution,  while  the  exciting  factors  of  the  attacks  are  many,  such 
as  psychic  traumata,  dreams,  overexertion,  digestive  upsets,  the  onset 
of  puberty,  menopause,  etc.  Infections  play  a  role,  and  especially 
rheumatic  fever.  The  nervous  system  has  been  held  accountable, 
first  by  a  paralysis  of  the  vagus,  then  by  some  process  involving  the 
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cardiac  centre  and  finally  by  assuming  an  undue  stimulation  of  the 
accelerator  nerves.  Electrocanliognims  show  that  the  excitation  does 
not  arise  in  the  node  of  Keitli  and  Flack,  but  from  an  intermediate 
point  in  the  auriculoventricular  system;  hence  the  disorder  is  a  func- 
tional one  of  the  primiti\e  bundle,  section  or  compression  of  which  causes 
the  Adam-Stokes  syndrome.  Treatment  is  directed  toward  stimulating 
the  vagal  fibers,  by  compression  or  electrical  stimulation,  bodily  and 
mental  rest,  bromides,  morphine,  and  the  digitalis  bodies.  All  forms 
may  be  useless. 


A  Modification  of  Typhoid  Vaccine. — K.  Kisskalt  {Deutsch.  med. 
Wchnschr.,  1915,  xli,  393)  points  out  the  fact  that  the  lower  the  tem- 
perature at  which  typhoid  bacilli  are  killed,  the  greater  is  their  anti- 
genic power.  In  preparing  typhoid  vaccine,  the  bacilli  after  being 
killed  are  usually  preserved  in  0.5  per  cent,  carbolic  acid  solution.  It 
occurred  to  the  author  to  omit  the  application  of  heat  altogether  and 
to  kill  the  bacilli  by  the  addition  of  0.5  per  cent,  carbolic  acid.  He 
found  that  one  strain  of  typhoid  bacilli  was  killed  within  twenty-four 
hours  by  the  acid;  six  strains  were  killed  in  forty-eight  hours;  three 
strains  in  thirty-six  hours.  A  suspension  of  cholera  bacilli  was  destroyed 
in  twenty  four  hours.  By  placing  the  suspension  of  bacilli  in  the 
incubator  at  37°  C,  death  of  the  bacilli  occurred  within  one  day. 
Under  these  conditions,  0.25  per  cent,  carbolic  acid  kills  the  cultures 
relatively  quickly.  Since  some  cocci  are  not  killed,  and  may  even  grow 
in  0.5  per  cent,  carbolic  acid,  careful  technic  is  absolutely  essential. 
Subcultures,  of  course,  are  made  to  determine  that  no  organi.sms  are 
living  before  employing  the  vaccine.  By  means  of  vaccine  procured 
in  this  way,  the  author  believes  it  may  be  possible  to  secure  efficient 
results  with  smaller  doses  of  vaccine.  He  purposes  to  investigate  this 
question  as  soon  as  material  is  available. 


On  the  Treatment  of  Leishmaniosis. — G.  di  Cristina  and  G. 
Caronia  (Dcufsch.  vied.  Wchnschr.,  1915,  xli,  396)  say  that  the  mor- 
tality of  infantile  leishmaniosis  is  very  high,  recoveries  amounting  to 
only  seven  to  fourteen  per  cent.,  and  these  are  apparently  spontaneous 
and  not  dependent  upon  treatment.  The  authors,  therefore,  decided 
to  try  tartartus  stibiatus  intravenously,  which  Vianna  had  found  so 
useful  in  the  tropical  venereal  ulcer  and  the  skin  ulcer  of  Brazil,  each 
due  to  Leishmania.  Their  method  of  treatment  is  as  follows:  Every 
second  day  an  intravenous  injection  of  a  1  per  cent,  aqueous  solution 
of  tartartus  stibiatus  is  given,  the  minimum  dose  being  2  eg.  increasing 
to  a  maximum  dose  of  10  eg.  The  authors  have  treated  ten  cases. 
Two  of  these  were  in  the  last  stages  of  the  disease  and  died.  Of  the 
remaining  8  cases,  5  are  cured,  2  are  improving  under  treatment,  and 
1  died  of  an  acute  nephritis  which  developed  after  an  initial  improve- 
ment in  the  i)atient's  condition.  It  was  impossible  to  determine  whether 
the  nephritis  was  the  result  of  antimony  poisoning.  The  total  dosage 
given  the  cured  cases  varieil  between  25  and  84  eg.  The  general 
condition  of  the  patient  improves  quite  rapidly  after  beginning  the 
treatment,  and  there  is  also  early  improvement  in  the  condition  of  the 
blood.  The  number  of  parasites  found  in  the  spleen  steadily  diminishes, 
and,  finally,  tiiey  disappear  entirely. 
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Empyema  of  the  Thorax. — Wilensky  (Surg.,  Gyncc,  and  Ohsi.,  1915, 
XX,  50)  presents  a  critical  study  of  299  cases  of  acute  empyema  of  the 
thorax  treated  at  the  Mount  Sinai  Hospital,  New  York,  in  the  last 
ten  years.  More  than  one-third  of  the  cases  occurred  in  the  first 
two  years  of  life.  In  the  first  year,  48  per  cent,  of  the  cases  were  lost; 
in  the  second  year  31  per  cent.;  and  in  the  third  year  41  per  cent. 
For  the  rest  the  average  mortality  was  about  IS  per  cent.  The  young- 
est patient  was  five  weeks  old  and  the  oldest  sixty-four  years,  and 
both  recovered.  Sixty-sLx  per  cent,  of  the  cases  followed  lol)ar  or 
bronchopneumonia.  In  33  per  cent,  the  empyema  occurred  as  a 
primary  disease.  In  2  to  3  per  cent,  of  all  the  cases,  the  empyema 
appeared  as  a  secondary  focus  to  some  inflammatory  lesion  in  a  distant 
part  of  the  body.  It  occurred  in  the  bacteremias,  usually  of  the  staphy- 
lococcus or  streptococcus  groups;  also  after  infections  of  the  pharynx 
and  tonsils;  after  appendicitis,  either  with  or  without  abscess  for- 
mation; or  after  purulent  inflammations  of  the  uterus  and  adnexa 
occurring  in  the  puerperium  or  independent  of  it;  after  a  hemorrhoid 
operation;  and  after  an  infected  vaccination  ulcer.  About  2  per  cent, 
of  the  patients  had  both  pleurae  involved  and  many  of  these  died. 
Wilensky  says  that  whatever  the  cause  of  the  empyema,  the  pleural 
cavity  is  entirely  involved  in  the  majority  of  cases.  No  adhesions 
may  be  present  and  the  pus  may  circulate  over  all  the  lung  surfaces 
between  visceral  and  parietal  pleura.  The  cases  studied  are  from  the 
records  of  the  hospital  and  it  is  not  stated  that  this  view  is  based  upon 
personal  observations  or  upon  other  authority.  According  to  this  con- 
ception the  dulness  in  the  usual  empyema  should  move  as  freely  as  in 
ascites,  which  is  not  in  agreement  with  common  experience;  and  the 
simultaneous  opening  on  both  sides  of  a  double  large  empyema  should 
be  followed  by  a  rapid  total  double  pneumothorax,  which  is  not  in 
accord  with  Hellin's  extensive  statistical  study  and  more  recent  litera- 
ture. Aseptic  purulent  exudates  are  uncommon.  A  certain  number 
of  cases  were  caused  by  anerobic  bacteria.  Murphy's  formalin  injec- 
tion method  of  treatment  was  tried  in  7  cases.  Two  of  these  died  and 
3  are  reported  as  not  improved.  The  largest  number  of  the  cases  stayed 
in  the  hospital  only  from  three  to  four  weeks.  It  was  not  stated,  how- 
ever, that  the  sinuses  were  closed  when  the  patients  left  the  hospital. 
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The  average  mortality  for  the  series  was  28  per  cent.,  var^  ing  from  50 
per  cent,  in  infants  to  18  per  cent,  in  adults.  The  least  unfavorable 
period  is  between  three  and  ten  years  of  age.  Twenty  per  cent,  of 
the  patients  die  as  the  result  of  the  primary  illness,  or  of  a  recurrence 
of  it,  or  of  some  other  complication  or  intercurrent  disease.  Only  8 
per  cent,  die  because  of  the  empyema,  and  half  of  these  die  in  the 
first  forty-eight  hours.  Twenty-three  per  cent,  of  the  patients  that 
recovered  had  more  or  less  trouble  with  the  healing  of  their  wounds — 
1  out  of  every  4. 


The  Use  of  Silver  Foil  in  Surgery. — Lexer  {Zentralhl.  f.  Chir.,  1915, 
xlii,  217)  found  sih'er  foil  very  advantageous,  especially,  in  wounds  of 
the  face  and  in  skin  transplantations.  On  the  first  change  of  the  dress- 
ings, a  week  after  operation,  or  when  the  sutures  liave  been  left  three 
weeks  or  more  under  a  cast,  they  are  dry  and  show  no  surrounding 
inflammation,  even  in  regions  rich  in  perspiration.  It  was  shown  by 
bacteriological  examinations  that  the  sutures  and  surrounding  parts 
remained  sterile  when  covered  by  the  silver  foil.  Eczema  and  macera- 
tion of  the  skin  did  not  occur  when  the  wound  secretions  were  abundant 
and  kept  the  dressings  moist  after  delay  in  changing  them.  A  striking 
feature  is  the  fine  smooth  scar  which  is  dependent  upon  the  absence 
of  infection.  If  the  silver  foil  is  washed  away  with  benzin  and  the 
scar  examined  by  a  magnifying  glass,  three  or  four  days  afterward,  the 
new  epidermis  is  seen  covering  this  scar  smoothly  from  one  edge  of  the 
wound  to  the  other.  This  gives  the  sutured  wound  a  better  hold  so 
that  one  may  use  very  fine  sutures.  This  is  of  special  advantage  in 
plastic  operations  on  the  face.  The  sutures  may  be  removed  after 
five  days  and  the  wound  covered  by  more  silver  foil  as  long  as  a  dress- 
ing seems  necessary.  Because  of  this  rapid  covering  of  the  wound  by 
the  skin,  Lexer  employed  the  silver  foil  in  skin  transplantations  and 
thinks  there  is  no  better  method.  Here,  also,  he  employs  only  one 
layer  of  the  silver,  instead  of  four  layers  as  by  Halstead  who  introduced 
this  method  in  1894,  and  covers  the  silver  with  smooth  sterile  gauze. 
On  the  removal  of  the  dressing  at  the  end  of  a  week  the  grafts  are  found 
healed.  In  some  spots  the  epidermis  is  raised  by  blood  or  pus,  as  when 
granulations  have  been  removed,  but  these  spots  are  quickly  covered 
by  epidermis  after  the  lifted  parts  are  removed  and  the  underlying 
granulations  have  l)een  covered  by  silver  foil.  Lexer  applied  the 
method  to  granulating  wounds  and  found  that  good  smooth  granula- 
tions developed  and  excess  was  prevented  by  the  silver.  Unhealthy 
granulations  with  much  secretions  were  cleansed  rather  rapidly  by 
the  silver. 


Treatment  of  Gunshot  Wounds  of  the  Abdomen  by  Compressing 
Bandages. —  Kki.mng  {Znilnilhl.  f.  Chir.,  V^\:^,  xlii,  241)  after 
calling  attention  to  the  high  mortality  of  these  cases  and  the  asso- 
ciated conditions  allecting  the  mortality,  says  that  the  first  elforts 
of  the  surgeon  should  be  directed  toward  localizing  as  much  as  possible 
the  results  of  the  injury  to  the  gastro-intestinal  tract.  The  patients 
should  lie  quiet  and  should  be  carried  to  the  place  for  treatment. 
Schcibc  report<'d  that  those  who  lay  two  or  three  days  on  the  battle 
field,  showed  favorable  results.     Those  wounded  below  the  umbilicus 
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should  have  the  upper  part  of  the  trunk  raised,  while  those  wounded 
in  the  epigastrium  should  have  the  pelvis  raised.  Those  with  gunshot 
wounds  in  the  right  or  left  flank  should  lie  on  the  side  injured,  because 
gravity  is  of  the  first  importance  in  localizing  the  escaped  gastro-intes- 
tinal  contents.  Kelling  urges  the  use  of  a  compressing  bandage  of  the 
abdomen.  It  will  be  most  effective  in  those  cases  in  which  the  wound 
is  about  in  the  middle  of  the  abdomen.  It  will  be  somewhat  less 
effective  in  wounds  of  the  epigastric  or  hypochondriac  regions  because 
it  can  only  indirectly  compress  the  space  under  the  ribs  above,  by  con- 
tracting the  volume  of  the  abdominal  cavity.  The  pressure  does  not 
operate  to  force  out  the  intestinal  contents  into  the  surrounding  peri- 
toneal cavity,  but  does  quite  the  reverse.  It  allows  no  space  into 
which  escaping  contents  can  find  its  way.  Hemorrhage  from  wounded 
parenchymatous  organs  is  affected  in  a  similar  manner.  It  is  espe- 
cially important,  during  transportation,  to  prevent  or  diminish  changes 
in  the  position  of  the  viscera  which  favor  greater  escape  of  intestinal 
contents,  by  the  use  of  the  compressing  bandage.  The  method  of 
treatment  was  tested,  experimentally,  in  six  large  rabbits.  The  same 
wound  was  made  on  each  of  two  rabbits,  the  compression  bandage 
being  employed  in  one  and  not  in  the  other.  In  one  of  the  first  two 
rabbits,  through  a  small  epigastric  incision,  a  1.5  cm.  opening  in  the 
anterior  wall  of  the  stomach  was  made.  Fluid  contents  were  allowed 
to  escape,  when  the  stomach  was  replaced,  the  wound  in  the  abdom- 
inal wall  closed  and  the  compression  bandage  applied.  The  rabbit  was 
killed  by  chloroform  two  days  later  and  the  section  showed  the  whole 
abdominal  cavity  free  of  peritonitis.  The  incision  ring  in  the  stomach 
was  adherent  to  the  liver  and  omentum.  The  second  animal,  on  which 
exactly  the  same  operation  was  done,  was  killed  after  sixteen  hours. 
General  peritonitis  with  the  intestines  diffusely  red  and  much  fluid 
in  the  peritoneal  cavity  were  found.  The  incision  woimd  in  the  stomach 
was  in  no  way  adherent.  The  results  in  the  other  four  rabbits  were 
very  similar.  The  employment  of  the  compression  bandage  is  most 
effective  when  applied  immediately  after  the  wound  is  received. 


Ileus  Duplex. — Haxdley  (Lancet,  ^lay  1,  1915,  p.  900)  presents 
a  study  of  his  observations  of  the  pathology  of  this  condition  in  the 
living.  Ileus  duplex  is  a  condition  in  which,  as  the  result  of  a  pelvic 
peritonitis,  there  is  obstruction  of  the  intestine  at  two  points:  (a) 
in  the  ileum,  at  a  point  about  3  feet  above  the  ileocecal  valve,  and 
(6)  in  the  sigmoid  colon  at  the  junction  of  its  iliac  and  pelvic  portions. 
These  are  the  points  at  which  the  ileum  and  colon  respectively  cross 
the  brim  of  the  true  pelvis  to  enter  the  pelvic  cavity.  The  segments  of 
intestine  paralyzed  are  two  in  number:  (1)  the  portion  of  ileum  con- 
tained in  the  pelvis,  that  is  to  say,  about  the  lower  3  feet,  excluding 
the  last  2  inches;  and  (2j  the  portion  of  the  large  bowel  contained  in 
the  true  pelvis,  i.  e.,  the  lowest  portion  of  the  pelvic  colon  and  the 
upper  portion  of  the  rectum.  Three  nuiin  reasons  are  given  for  its 
importance:  (1)  because  the  condition,  though  curable  by  appropriate 
treatment  in  the  early  stage,  often  passes  luirecognized  under  the 
pseudonym  of  general  peritonitis;  (2)  because  the  duplex  nature  of 
the  obstruction  has  not  hitherto  been  appreciated;  and  (3)  because, 
as  might  be  expected,  defects  in  the  pathological  conception  of  the 
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condition  have  been  reflected  in  imperfect  treatment.  And  in  this 
condition  delayed  or  defective  treatment  means  certain  death.  Handley 
has  met  with  the  condition  fourteen  times  in  some  hundreds  of 
abdominal  cases  of  all  kinds.  The  results  show  that  forms  of  treat- 
ment which  take  into  account  only  the  small  intestine  element  in  the 
obstruction  give  a  high  mortality.  Four  out  of  six  cases  of  simple  ileo- 
cecostomy  died.  The  two  patients  who  recovered  indicate  that  the  large 
intestine  obstruction  besides  being  later  in  onset,  may  not  always 
become  complete.  On  the  other  hand  he  has  no  death  to  record  among 
the  three  patients  treated  by  ileocolostomy  combined  with  cecostomy. 
This  is  the  ideal  treatment.  It  appears  to  matter  little  whether  the 
anastomosis  is  made  between  the  ileum  and  cecum  or  the  ileum  and 
sigmoid,  provided  in  either  case  that  a  safety  valve  to  the  exterior 
is  supplied  by  tying  a  catheter  in  the  large  intestine.  The  anastomosis 
with  the  cecum  is  safer  because  further  removed  from  the  inflamed 
area.  Handley  is  prepared  to  admit  that  a  cecostomy  is  superfluous 
in  a  minority  of  cases  but  it  cannot  be  safe  to  do  without  it.  He  con- 
cludes that  peritonitis  of  the  serous  surface  of  the  intestine,  when  it 
reaches  a  certain  degree,  is  accompanied  by  complete  paralysis  of  the 
involved  segment  of  the  intestine.  General  peritonitis  means  general 
paralysis  of  the  intestine,  and  is  accordingly  not  amenable  to  surgical 
treatment.  But  if  the  peritonitis  is  partial,  though  unlimited  by  any 
adhesion  barrier,  certain  segments  only  of  the  intestine  are  paralyzed. 
If  the  paralyzed  segments  can  be  thrown  out  of  circuit  by  surgical 
measures  recovery  is  in  such  cases  possible  and  even  likely. 


The  Covering  of  Large  Defects  in  the  Skull  by  Means  of  Celluloid 
Plates. — FuxKE  {Zeniralhl.f.  Chir.,  1915,  xlii,  257)  says  that  in  all  small 
defects  of  the  skull  the  autoplastic  is  to  be  preferred  above  all  other 
methods.  It  has  certain  disadvantages,  however.  For  large  defects 
it  is  almost  impossible  to  form  a  single  large  bone  shell  to  answer  the 
purpose.  Usually,  it  must  be  broken  into  several  pieces  which  even 
when  the  dura  is  intact  can  give  rise  to  troublesome  deformity.  Hetero- 
plastic methods  are  best  in  such  cases.  Funke  has  employed  celluloid 
plates  in  preference  to  metal  plates,  cork,  hard  rubber  or  horn  plates. 
With  careful  asepsis  and  thorough  hemostasis,  the  celluloid  plates  heal 
in  without  trouble  in  most  cases  and  may  remain  many  years,  seven 
years  (Hinterstoisscr),  eight  years  (Friincke).  Funke  had  one  case,  how- 
ever, which  sliowed  that  the  celluloid  plate  underwent  changes  and  did 
not  maintain  a  firm  position.  The  patient  sustained  a  conuiiinuted 
fracture  of  the  parietal  bone  which  required  the  removal  of  several 
fragments.  Some  weeks  later  when  the  patient  had  recovered  sutti- 
ciently,  Funke  closed  the  defect  in  the  skull  with  a  celluloid  plate 
12  cm.  long  and  7  cm.  wide.  Later  still  a  secondary  operation  was 
necessary  to  cover  a  portion  of  the  plate  exposed  in  consequence  of 
tension  on  some  of  the  sutures.  Afterward  it  remained  covered  and 
gave  no  trouble  for  about  ten  years,  when  a  small  sinus  developed 
apparently  without  cause,  and  discharged  bloody  serum.  The  sinus 
failed  to  close  from  conservative  treatment  and  four  months  later  a 
.second  siinis  appeared.  \  few  weeks  after  this  an  oi)eration  was  (jon<' 
to  remove  the  plate,  which  was  fouml  broken  in  s«'veral  places.  These 
overlapped  each  other  accounting  for  a  faulty  closure  of  the  original 
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defect  in  the  skull.  The  consistency  of  the  plate  was  now  much  changed. 
The  pieces  were  thinner  than  the  original  plate,  the  smoothness  of  its 
surface  had  disappeared,  the  pieces  were  soft,  had  lost  their  elasticity, 
and  could  be  ruhbed  away  between  the  fingers.  After  thorough  removal 
of  the  granulation  tissue  with  a  sharp  curette,  the  wound  was  com- 
pletely closed  by  sutures.  The  celluloid  plate  was  originally  2  mm. 
thick,  and  it  appears  that  about  a  year  before  the  sinus  developed, 
the  plate  had  been  fractured.  At  that  time  the  patient  was  struck  by 
a  foot  ball  in  the  region  of  the  plate,  after  which  he  experienced  ah 
unpleasant  sensation  until  without  further  cause  the  sinus  appeared. 
Six  weeks  after  the  removal  of  the  celluloid  plate,  a  gold  plate,  15 
cm.  long  and  9  cm.  wide,  was  introduced  and  healed  in  without  trouble. 
Celluloid  oilered  a  most  useful  material  because  of  its  firmness,  and  the 
ease  with  which  it  could  be  sterilized  and  modelled.  We  should  strive 
to  find  another  as  useful  material  without  its  disadvantages.  Funke 
thinks  it  may  be  found  in  juvelit  produced  by  Fritz  Pollak,  of  Vienna. 
It  is  made  from  phenol  and  formaldehyde. 
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The  Intradural  Administration  of  Mercurialized  Serum  in  the  Treat- 
ment of  Cerebrospinal  Syphilis. — Bykxes  {Jour.  Amcr.  Med.  Assoc, 
1914,  Ixiii,  2182)  reports  32  cases  of  syphilis  of  the  nervous  system  who 
have  been  treated  by  the  intradural  administration  of  mercurialized 
serum.  Of  the  32  cases,  there  were  13  of  tabes  dorsalis,  2  of  taboparesis, 
3  of  cerebrospinal  meningomyelitis,  and  14  of  general  paresis.  In 
general  the  cases  of  tabes  and  meningomyelitis  have  shown  the  most 
marked  improvement  although,  in  a  few  instances,  general  paresis 
has  been  distinctly  benefited.  The  improvement  in  clinical  symp- 
toms has  been  similar  to  that  observed  in  the  Swift-Ellis  method. 
In  most  of  the  cases  of  locomotor  ataxia  relief  of  the  pains  has 
been  decided,  the  gait  has  improved,  and  gastric  symptoms  have  been 
distinctly  alle\iated.  The  reaction  following  the  admmistration  of 
mercurialized  serum  is  usually  mild  according  to  Byrnes.  There  is 
some  pain  in  the  legs  for  six  or  twehe  hours,  slight  nausea,  rarely 
vomiting,  and  a  moderate  rise  of  temperature.  All  of  these  symptoms 
generally  subside  within  thirty-six  hours.  Byrnes  has  not  observed 
the  sphincter  disturbances  sometimes  seen  after  the  use  of  salvarsan- 
ized  seniin  nor  has  there  been  any  e\idence  of  renal  disturbance  or 
other  untoward  symptoms.  The  teclmifnie  for  the  i)reparation  and 
administration  of  the  serum  is  sin)ilar  to  that  enii)loyed  in  the  Swift- 
Ellis  method,  except  that  no  drug  is  administered  before  withdrawing 
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the  blood.  Sufficient  blood  is  withdrawn  from  the  patient  to  yield 
from  12  to  30  c.c.  of  serum.  After  the  blood  has  coagulated  the  serum 
is  pipetted  off  and  if  necessary  centrifuged  for  twenty  minutes.  If 
diluted  serum  is  to  be  used,  to  12  c.c.  of  the  clear  serum  is  added  1  c.c. 
of  a  solution  of  mercuric  chlorid  in  freshly  distilled  water  so  made  that 
each  cul)ic  centimeter  contains  one-fiftieth  grain  of  mercuric  chlorid. 
A  sufficient  amount  of  normal  salt  solution  is  added  to  the  serum  thus 
prepared  to  make  a  total  volume  of  30  c.c.  If  the  concentrated  serum 
is  to  be  used  the  same  quantity  of  mercuric  chlorid  is  added  to  30  c.c. 
of  serum  but  there  is  no  special  reason  for  employing  this  concentrated 
preparation.  Byrnes  does  not  believe  that  mercurialized  serum  alone 
is  the  only  treatment  that  is  necessary  in  syphilis  of  the  central  nervous 
system,  he  is  of  the  opinion  that  it  is  equally,  if  not  more,  efficacious 
than  salvarsanized  serum  in  the  local  treatment  of  these  diseases. 
The  immediate  reactions  following  its  administration  are,  in  general, 
not  so  severe  as  those  after  the  use  of  salvarsanized  serum,  and  the 
cell  count  in  the  spinal  fluid  appears  to  be  more  quickly  reduced.  Since 
preliminary  medication  is  not  required,  the  blood  may  be  obtained  at 
any  time;  and  because  of  the  greater  stability  of  the  mercurialized 
serum  it  may  be  prepared  at  leisure  and  kept  in  sealed  flasks  until  it 
is  convenient  to  administer  it.  In  certain  cases  of  cerebrospinal  syphilis, 
in  which  the  serum  Wassermann  is  negative  but  in  which  there  are  all 
the  indication  for  intraspinal  treatment,  Byrnes  thinks  it  unnecessary 
to  subject  the  patient  to  the  discomforts  of  an  intravenous  administra- 
tion of  salvarsan  merely  for  the  purpose  of  securing  a  preparation  for 
intradural  injection.  This  objection  does  not  arise  in  the  use  of  mer- 
curialized serum.  It  is  true  that  in  many  cases  both  the  blood  and 
spinal  fluid  show  evidences  of  infection,  and  in  such  instances  the  intra- 
venous dose  of  salvarsan  cannot  justly  be  withheld  so  that  he  has 
frequently  given  the  combined  salvarsanized  and  mercurialized  serum 
intraspinally.  Owing  to  the  greater  stability  of  the  mercurialized 
serum  Byrnes  hopes  that  a  method  may  be  devised  by  whicii  a  perma- 
nent preparation  can  be  dispensed  in  sealed  ampoules  and  thus  simplify 
the  whole  technique  of  intraspinal  therapy.  While  it  may  be  unwise 
to  entertain  the  idea  of  using  a  foreign  serum,  it  is  not  unlikely  that 
human  scrum  may  be  o))tained  in  sufficient  quantities  for  this  purpose. 


The  Treatment  of  Tetanus. — Hochhaus,  Kreiter,  Rothfuchs, 
Alex.wder,  KiJHN,  and  jMullek  (Miinchcn.  med.  Wnschr.,  1914,  Ixi, 
2253-22G0)  write  concerning  their  experiences  in  treating  tetanus 
among  the  wounded.  There  is  a  great  difterence  in  opinion  regarding 
the  efficacy  of  various  methods  of  treatment.  Some  report  great 
benefit  from  magnesium  sulphate  while  others  have  had  no  success  at 
all  with  this  method.  Krcuter  advocates  the  intravenous  and  intra- 
spinal use  of  large  doses  of  serum.  Rothfuchs  claims  to  have  seen 
marked  Ix-nefit  from  salvarsan  in  four  cases.  Alexander  states  that  8 
of  his  patients,  given  10  grams  ()f  rhloral  in  a  single  do.se  each  day,  have 
all  recovered  while  2  <li<'(l  who  received  only  5  grams  of  chloral.  This 
group  of  patients  also  received  .serum  besides  the  .symptomatic  chloral 
treatment.  Kiihn  and  Miiller  advocate  the  use  of  luminal  instead  of 
chloral  and  other  sedatives  to  control  the  convulsions.  They  speak 
especially  of  the  sodium  salt,  which  because  of  its  solubility  of  water 
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can  he  used  by  subcutaneous  injection.  Tliey  believe  it  is  superior 
to  chloral  in  that  it  is  less  depressing  to  the  heart.  Miiller  has  found 
hot  liaths  to  be  serviceable  in  controlling  the  spasms.  He  lias  also 
made  use  of  tracheotomy  in  some  cases,  and  speaks  of  the  great  relief 
that  may  be  ol)taincd  by  this  procedure. 


Pneumothorax  for  Hemoptysis. — Von  Adelung  (Boston  Med.  and 
Surg.  Jour.,  1914,  cLxxi,  200)  says  that  the  value  of  induced  pneumo- 
thorax to  control  bleeding  from  the  lungs  is  not  sufficiently  appreciated. 
The  medical  treatment  involves  considerable  loss  of  time  and  subjects 
the  patient  to  the  unpleasant  and  often  harmful  by-effects  of  the  drugs 
used.  This  is  especially  true  of  opium,  the  most  valuable  of  the  drugs 
used  for  hemoptysis.  Pneumothorax,  on  the  other  hand,  acts  promptly 
and  ol)viates  the  disadvantages  of  drugs.  The  change  of  pressure  from 
negative  to  positive  leads  to  the  cessation  of  hemorrhage.  By  intro- 
ducing a  little  more  gas  every  few  days  the  positive  pressure  may  be 
maintained  so  that  hemorrhage  cannot  recur.  And  meanwhile,  unless 
otherwise  contra-indicated,  the  patient  may  be  allowed  to  go  about 
instead  of  being  confined  to  bed.  For  the  purpose  of  inflation  the 
author  uses  a  portable  apparatus  modeled  after  ]\Iurphy's  original 
apparatus.  More  recently  Murphy  has  suggested  a  simple  procedure 
for  emergency  cases  which  consists  in  introducing  a  hypodermic 
needle  into  the  pleural  space  and  allowing  atmospheric  air  to  be  sucked 
in  until  the  patient  feels  distress.  The  needle  is  dulled  by  rubbing 
it  on  a  stone;  a  puncture  of  the  skin  is  made  with  any  sharp  instrument. 
The  boiled  hypodermic  needle  is  then  inserted  into  the  pleural  sac, 
with  its  outer  end  covered  by  sterile  al)sorl)ent  cotton,  which  filters 
the  air  that  passes  in. 


The  Intraspinal  Treatment  of  Syphilis  of  the  Central  Nervous 
System  with  Salvarsanized  Serum  of  Standard  Strength. — Ogilvie 
{Jour.  Amcr.  Med.  Assoc,  1914,  Ixiii,  1936)  being  convinced  of  the 
value  of  the  Swift-Ellis  method,  from  observation  of  results  in  some 
200  treatments,  but  believing  that  as  in  the  employment  of  all  other 
anti-syphilitic  medication,  the  maximum  efficiency  would  more  readily 
be  attained  if  it  was  possible  to  increase  or  decrease  the  strength  of 
the  curative  agent,  undertook  to  prepare,  in  vitro,  a  serum  of  known 
salvarsan  content  that  could  be  safely  administered  intraspinally. 
Ogiloie  gives  the  details  of  his  method  of  preparing  the  serum  for 
injection  in  the  article.  Essentially  the  method  consists  in  the  addition 
of  a  salvarsan  solution,  prepared  as  for  intravenous  injection,  to  fresh 
blood  serum.  To  15  c.c.  of  the  serum  the  desired  amount  of  salvarsan 
is  added,  an  important  point  being  that  the  temperature  of  the  salvarsan 
solution  and  the  serum  should  be  the  same  when  the  two  are  mixed. 
The  serum  is  gently  agitated  to  thoroughly  mix  the  two  and  is  placed 
in  a  thermostat  at  37°  C.  for  forty-five  minutes.  From  this  it  is  placed 
in  a  thermostat  at  56°  C.  for  thirty  minutes  and  is  then  ready  to  be 
administered  intraspinally.  This  serum  shoukl  be  given  as  soon  as 
possible  after  preparation  and  under  no  conditions  should  be  used 
when  more  than  three  hours  old.  For  repeated  use  Ogilvie  has  found 
that  from  0.25  xng.  to  0.5  mg.  of  salvarsan  added  to  15  c.c.  of  serum 
is  the  safest  and  most  effectual  dose  to  employ.    He  reports  a  series  of 
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cases  ill  which  a  total  of  75  treatments  were  given.  In  50  per  cent,  of 
the  treatments  there  was  no  reaction  of  any  kind  beyond  a  slight 
temporary  weakness.  The  remaining  50  per  cent,  had  more  or  less 
severe  reactions  following  the  treatment,  more  marked  in  tabetics  in 
whom  lightning  pains  had  been  a  prominent  symptom.  The  author 
reports  in  detail  a  few  of  the  cases  treated  on  this  plan.  From  a  study 
of  these  cases  it  will  be  seen  that  the  laboratory  evidences  of  active 
syphilis,  as  shown  by  the  Wassermann  reaction  in  the  blood,  and  the 
cell-count,  globulin  content  and  the  Wassermann  reaction  in  the  spinal 
fluid,  were  reduced  in  every  instance  to  a  greater  or  less  degree,  and  that, 
in  the  majority,  there  was  a  concomitant  clinical  improvement.  As 
to  the  permanency  of  these  changes  Ogiloie  holds  a  conservative  view, 
since  it  is  yet  far  too  early  to  draw  any  definite  conclusions.  It  seems 
reasonable  to  believe,  however,  that  those  cases  that  have  responded 
favorably,  both  clinically  and  biologically,  can  be  controlled  with  proper 
supervision  and  sufficient  treatment.  Ogiloie  says  that  this  method  of 
treatment  demonstrates  the  practicability  of  giving  salvarsan  in  small 
doses  intraspinally  without  jeopardy  to  the  patient.  He  emphasizes 
the  importance  of  keeping  the  dosage  within  1  mg.  The  relatively  small 
amounts  of  arsenic  found  in  serum  salvarsanized  in  vivo  (according 
to  the  method  of  Swift  and  Ellis)  suggests  that  its  spirocheticidal 
properties  are  not  wholly  dependent  on  the  salvarsan  content,  but 
probabh^  also  on  the  formation  of  some  substances  in  the  blood-serum, 
with  the  nature  of  which  we  are  as  yet  unfamiliar.  It  was,  therefore, 
in  an  effort  to  preserve,  so  far  as  possible,  the  principles  of  the  Swift- 
EIHs  method,  that  the  plan  of  first  incubating  the  serum  at  body- 
temperature  for  forty-fi\e  minutes  was  evohed. 


Splenectomy  in  the  Treatment  of  Pernicious  Anemia. — Jagic  {Wien. 
klin.  Wnschr.,  1914,  xxvii,  1356)  reports  very  good  results  in  three  cases 
of  pernicious  anemia  where  the  spleen  was  removed  for  therapeutic 
effect.  The  general  condition  of  these  patients  improved  at  once.  The 
improvement  obtained  may  be  described  as  a  symptomatic  one  as  the 
blood  still  shows  all  of  the  characteristics  of  pernicious  anemia.  How- 
ever, the  patients  feel  well  and  strong  and  have  gained  respectively 
17,  24  and  26  pounds  in  periods  of  time  varying  from  seven  to  eleven 
months.  In  one  of  the  cases  reported  there  was  a  recurrence  of 
symptoms  after  a  period  of  improvement  following  the  splenectomy. 
Under  arsenic  this  patient  again  impro^■ed  to. a  greater  extent  than 
before  the  recurrence.  The  author  believes  that  tlie  spleen  has  a  marked 
influence  on  the  course  of  pernicious  anemia  although  abnormalities 
of  the  spleen  do  not  have  a  direct  causal  relation  to  the  disease. 


The  Effect  of  Theobromin  Sodium  Salicylate  in  Acute  Experimental 
Nephritis. — ("hkistian  {Arch.  Inf.  Mai.,  1!)14,  \i\-,  S27)  says  that  so 
far  as  renal  function  may  be  judged  from  phcnolsulphonophthalein 
excretion  in  acute  experimental  nephritis  protluced  by  uranium  in  the 
rabbit,  there  is  no  evidence  that  theobromin  sodium  salicylate  exerts 
any  constant  beneficial  action.  In  the  severer  forms  there  is  almost 
no  evidence  of  beneficial  action;  in  the  very  mild  forms  there  is  occa- 
sionally evidence  of  beneficial  acti(m  but  this  is  too  inconstant  to  justify 
the  conclusion  that  theobromin  sodium  salicylate  really  improves  renal 
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function  even  in  the  very  mild  forms  of  acute  nephritis.  The  results 
obtained  in  tiic  rabhit  are  in  accord  with  the  common  clinical  teaching 
that  diuretics  are  not  indicated  in  acute  nephritis  in  man;  but  they 
are  no  proof  of  the  correctness  of  this  teaching,  for  results  obtained 
in  rabbits  cannot  be  directly  read  in  terms  of  man.  However,  they 
would  seem  to  lend  some  further  support  to  the  view  based  on  clinical 
observation  that  diuretics  are  not  indicated  in  acute  nephritis. 
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Inversion  of  the  Uterus. — Maxwell  {Jour.  Obst.  and  Gynec.  Brit. 
Emp.,  January,  1915)  reports  two  cases  of  inversion  of  the  uterus. 
The  first  was  a  primigravida  delivered  under  chloroform  by  forceps, 
who  had  hemorrhage  three  days  after  labor.  A  mass  the  size  of  a 
fetal  head  projected  through  the  cervix  into  the  vagina.  There  was 
retention  of  urine  but  no  apparent  septic  infection.  The  hemorrhage 
was  checked  by  rest  and  repeated  douches,  and  the  patient  was  so  much 
better  that  she  left  the  hospital.  She  returned  several  months  later, 
as  hemorrhage  at  the  menstrual  period  had  been  so  profuse  that  she 
had  become  alarmed.  On  examination,  although  the  uterus  had  grown 
smaller,  the  fundus  projected  two  and  one-half  inches  into  the  vagina. 
The  uterus  was  gradually  replaced  by  applying  Aveling's  repositor 
under  chloroform,  varying  the  size  of  the  cup  applied.  In  forty-three 
and  one-half  hours  the  uterus  was  in  its  normal  position.  Following 
this  the  temperature  rose  to  103°  F.,  and  gradually  subsided.  The 
patient's  recovery  was  complete,  and  no  further  pregnancy  has  occurred. 
The  second  case  was  a  primigravida  delivered  three  days  previously 
by  forceps,  with  some  difficulty  in  the  removal  of  the  placenta.  On 
examination  a  large  fetid  mass  was  found  in  the  vagina  and  delivered 
externally.  Its  lower  portion  was  covered  with  necrotic  tissue,  fibrin, 
and  shreds  of  placenta,  and  the  mass  bled  freely  during  examination. 
The  uterus  was  completely  inverted.  After  cleansing  with  hot  solution 
the  uterus  was  cautiously  replaced  by  dilating  the  constricting  ring 
and  eventually  carrying  four  fingers  through  the  ring  with  the  fundus. 
The  complete  replacing  took  about  forty  minutes.  At  first  considerable 
force  was  used  to  dilate  the  constricting  ring  from  below.  There  was 
very  little  shock.  The  patient  remained  in  an  exhausted  condition, 
with  symptoms  of  sepsis  and  a  severe  diarrhea,  imtil  the  twelfth  day, 
when  she  developed  symptoms  of  pulmonary  embolism  in  the  left 
side.  On  the  sixteenth  day  she  had  a  sudden  left  hemiplegia  and  died 
in  a  few  hours.  No  autopsy  could  be  obtained,  but  a  blood  culture 
on  the  thirteenth  day  showed  no  positive  growth.  Hedley  reports 
two  cases  of  inversion  of  the  uterus,  at  St.  Thomas'  Hospital,  treated 
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by  abdominal  section  and  posterior  incision  of  the  uterus.  The  first 
was  a  multipara,  delivered  some  six  months  before  admission,  who  had 
an  adherent  placenta,  which  was  partially  removed  by  the  hand,  but 
the  manipulation  was  suspended  because  of  hemorrhage.  The  patient 
was  in  bed  for  six  weeks  after  confinement,  with  a  thick,  yellow,  offen- 
sive discharge.  After  getting  up  she  had  hemorrhages,  with  constant 
backache  and  headache.  On  examination  the  patient  was  profoundly 
anemic,  the  uterus  was  completely  inverted,  and  around  the  attachment 
of  the  cervix  to  the  vaginal  vault  was  a  collar  of  firm  tissue,  about 
one-half  inch  in  depth,  formed  by  the  lips  of  the  cervix.  Under  anes- 
thesia an  attempt  was  made  to  replace  the  uterus  by  pushing  upward 
with  one  hand  and  making  counterpressure  through  the  abdominal 
wall  with  the  other.  This  failing,  the  lips  of  the  cervix  were  grasped 
by  volsellum  forceps,  and  pressure  was  made  on  the  fundus,  but  without 
success.  As  the  patient's  condition  was  not  good  the  abdomen  was 
immediately  opened  and  a  further  attempt  made  to  reduce  the  inversion 
by  manipulation.  This  also  failing  the  constricting  ring  was  divided 
posteriorly,  when  an  assistant  was  able  readily  to  reduce  the  inversion 
by  slight  pressure  through  the  vagina.  The  wound  in  the  uterus  was 
closed  with  catgut  sutures,  from  above  downward,  including  the 
vaginal  portion  of  the  cervix,  and  the  wound  in  the  vaginal  wall  was 
closed  in  the  same  way.  The  hemorrhage  stopped  when  the  sutures 
were  applied.  As  the  uterus  was  flabby  and  dropped  back  into  the 
pelvis,  ventrofixation  was  done.  The  patient  had  moderate  fever 
after  the  operation,  but  gradually  made  a  good  recovery.  The  second 
case  was  that  of  a  primigravida,  who  gave  birth  to  a  child  spontaneously, 
and  the  placenta  was  delivered  a  quarter  of  an  hour  later  by  expression. 
Soon  after  a  tumor  was  seen  in  the  vagina,  severe  hemorrhage  occurred 
and  the  patient  became  unconscious.  The  tumor  was  recognized  as 
the  inverted  uterus  and  innnediately  replaced.  The  patient  was 
kept  in  bed  for  three  weeks,  but  suffered  from  severe  hemorrhage. 
This  persisted  after  she  got  up,,  and  there  had  been  one  attack  of  very 
severe  pain  in  the  pelvis  three  weeks  after  the  birth  of  the  child.  On 
examination  the  patient  was  exceedingly  anemic  and  the  uterus  found 
to  be  inverted.  Manipulation  being  unsuccessful,  the  same  operation 
done  in  the  first  patient  was  performed  upon  this,  including  ventro- 
fixation.   The  patient  made  a  good  recovery  without  complications. 


Uterine  Fibroids  Complicating  Pregnancy. — Phili.ips  {Jour.  Ohst. 
and  Gi/n.  Brit.  Evip.,  January,  1915)  describes  six  cases  of  fibroids 
complicating  pregnancy  and  parturition.  The  first  patient,  aged 
thirty -three  years,  pregnant  a  few  months  for  the  first  time,  had  a 
fibroid  upon  the  posterior  uterine  wall,  which  was  causing  great  irri- 
tation, it  was  readily  removed  by  section,  but  the  patient  would  not 
remain  quiet  and  aborted  some  two  and  one-half  months  after  the 
operation.  The  next  patient,  an  unmarried  woman,  had  three  months 
of  amenorrhea  and  a  tumor  extending  above  the  umbilicus.  On 
opening  the  abdomen  the  omentum  was  adherent,  and  when  this  was 
separated  pus  was  discharged  freely.  The  tumor  was  found  to  be  a 
fibroid  uterus  broken  down  with  suppuration.  It  was  completely 
removed,  the  abdomen  cleansed,  and  a  large  rubber  tube  inserted. 
The  patient  did  well  for  two  weeks  and  then  had  intestinal  obstruction. 
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caused  by  the  bowel  becoming  adherent  to  the  scar.  A  second  opera- 
tion was  performed,  after  which  the  patient  did  well.  On  opening 
the  tumor  a  three  months'  pregnancy  was  found  with  suppuration 
at  the  attachment  of  the  ovum.  The  interesting  question  arises, 
Had  some  attempt  been  made  to  produce  an  abortion  and  the  fibroid 
become  infected  by  that  means?  The  third  patient  was  delivered  by 
forceps  and  made  a  good  recovery  until  the  twelfth  day,  when  fever 
developed.  Under  an  anesthetic  around  tumor  could  be  found,  attached 
to  the  anterior  uterine  wall.  The  patient  declined  operation  and  gradu- 
ally recovered.  Two  years  later  she  was  delivered  of  a  second  child 
and  made  a  normal  recovery.  No  trace  of  the  tumor  could  be  found  by 
vaginal  examination.  The  fourth  patient  was  a  multipara,  who  had 
hydranmios,  manual  removal  of  the  placenta,  and  postpartum  hemor- 
rhage. After  she  recovered  from  confinement  she  had  a  foul  vaginal 
discharge,  with  fever  and  quick  pulse.  On  examination  a  dark,  offensive, 
globular  mass,  as  large  as  a  man's  fist,  was  found  in  the  uterus.  This 
was  removed  under  anesthesia  and  proved  to  be  a  sloughing  fibroid. 
The  patient  made  a  good  recovery.  In  the  fifth  patient,  a  multipara, 
a  fibroid  tumor  was  recognized  at  labor.  The  patient  suffered  after 
her  recovery  from  parturition  with  frequent  hemorrhage.  When  the 
uterus  was  removed  it  was  found  to  be  fibroid  with  beginning  malignant 
change.  The  sixth  patient  at  her  confinement  was  found  to  have  a 
fibroid  in  the  anterior  wall  of  the  uterus.  Her  recovery  was  apparently 
normal.  After  eight  days  vomiting  occurred,  with  sudden  and  marked 
distention  of  the  abdomen.  At  operation  coils  of  the  small  intestine 
were  found  adherent  to  the  fibroid  in  the  anterior  uterine  wall,  which 
had  undergone  degeneration.  The  bowel  was  separated  and  hyster- 
ectomy performed.  The  patient  made  a  good  recovery.  The  writer 
points  out  the  fact  that  hysterectomy  is  not  advisable  in  every  case. 
Patients  having  fibroids  repeatedly  bear  children  successfully.  When 
the  diagnosis  is  made  the  patient  should  receive  constant  attention 
and  be  under  observation.  The  patient  should  be  warned  that  the 
presence  of  the  fibroid  adds  considerably  to  her  danger.  If  symptoms 
of  degeneration  in  the  tumor  occur,  operation  should  be  done  at  once, 
myomectomy  being  chosen,  if  possible.  If  the  tumor  is  where  it  will 
render  spontaneous  labor  diflftcult  or  dangerous  the  patient  may  be 
given  a  chance  to  go  to  viability  or  term  and  have  Cesarean  delivery, 
followed  by  hysterectomy.  If  the  fibroid  is  causing  no  symptoms, 
and  not  likely  to  interfere  with  delivery,  the  patient  may  be  allowed 
to  come  into  labor,  but  she  will  require  assistance  in  labor  and  com- 
plications may  arise  in  the  third  stage.  In  most  cases  operation  should 
be  advised  after  recovery  from  parturition. 


A  Fatal  Case  of  Rupture  of  the  Uterus. — Fothergill  {Jour.  Obst. 
and  Gynec.  Brit.  Einp.,  January,  1915)  reports  the  case  of  a  woman, 
who  had  had  nine  previous  confinements,  delivered  at  home  by  version 
for  transverse  position.  When  removing  the  placenta  a  rent  was  dis- 
covered in  the  right  side  of  the  uterine  wall.  On  admission  to  hospital 
the  patient  was  in  collapse  from  hemorrhage.  There  was  no  urine  in  the 
bladder  and  no  rigidity  of  the  abdomen.  On  section  a  tear  in  the 
peritoneum  extending  forward  to  the  right  of  the  bladder  on  the  anterior 
abdominal  wall  and  backward  nearly  to  the  right  kidney  was  found. 
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The  bladder  was  separated  from  surrounding  tissues  except  at  the  base. 
The  uterus  was  still  attached  on  the  left  side,  but  the  cervix  and  lower 
segment  on  the  right  were  badly  torn.  So  great  was  the  laceration 
that  the  cecum  and  appendix  were  torn  from  their  attachments,  and 
it  was  easy  to  remove  the  uterus  entire.  An  effort  was  made  to  draw 
together  the  peritonevun  and  a  gauze  drain  was  placed  in  position. 
The  patient  rallied  slowly,  urine  was  secreted  and  voided  naturally, 
but  on  the  evening  of  the  fourth  day  there  were  chills,  and  death 
occurred  on  the  sixth  day.  At  autopsy  an  abscess  cavity  in  the  pelvis 
shut  off  from  drainage  was  found.  There  was  no  general  peritonitis. 
The  bladder  was  uninjured;  the  right  ureter  could  not  be  traced.  The 
cecum  and  appendix  were  normal.  Although  it  is  not  definitely 
stated,  it  is  probable  that  version  was  attempted  in  this  case  without 
complete  anesthesia,  because  the  parts  were  greatly  dilated  and  relaxed. 
Abundant  experience  shows  that  severe  laceration  is  inevitable  when 
version  is  attempted  without  the  relaxation  secured  by  complete  anes- 
thesia, hence  in  cases  of  transverse  position  the  procedure  should  be 
considered  an  operation  of  magnitude  sufficient  to  secure  a  competent 
anesthetizer. 


Scopolamin-Morphin  Amnesia. — Polak  and  Beach  {Am.  Jour. 
Obsi.,  May,  1915)  publish  papers  giving  their  experience  with  this 
method.  As  regards  doses,  Polak  rated  the  dose  by  the  condition 
of  the  patient,  using  but  one  dose  of  morphin  hydrochloride.  In  this 
way  he  thinks  he  avoided  cyanosis  in  the  infant.  In  155  cases  there 
were  three  failures,  150  had  no  recollection  of  labor  after  the  second 
injection,  a  few  had  intervals  of  memory;  10  per  cent,  had  delirium 
during  the  stage  of  pressure  on  the  perineum.  There  was  no  fetal 
mortality.  The  percentage  of  patients  requiring  delivery  by  forceps 
was  low.  There  was  no  postpartum  hemorrhage  and  apparently  the 
secretion  of  milk  was  not  influenced.  In  expert  hands,  in  maternity 
hospitals,  in  selected  cases,  the  method  has  usefulness  in  the  first 
stage  of  labor.  Beach  gives  the  results  in  876  cases,  in  90  per  cent,  of 
which  there  was  some  relief  from  labor  pain;  there  was  complete 
absence  of  memory  regarding  labor  in  75  per  cent.  It  is  a  mistake 
to  apply  the  method  to  patients  first  seen  when  late  in  labor.  So  great 
is  then  the  disturbance  that  the  drugs  do  not  act  in  the  manner  desired. 
Beach  considers  the  method  one  in  which  to  get  the  best  results  it  must 
be  used  in  ideal  surroundings  with  mininunn  possible  doses,  and  by  some 
one  who  has  trained  himself  to  do  this  work. 


PregnancyComplicatedbyMyxedema.  -NYUL.\SY(^/vV/6'/j3/(Y/../oi/r., 
June  19,  1915)  describes  the  case  of  a  primipara,  eight  months,  with 
albuminuria  and  myxedema.  The  patient  had  a  deformity  of  the  spine 
which  lessened  the  capacity  of  the  pelvic  brim.  She  was  apathetic, 
remaining  in  bed  most  of  the  time,  and  redness  appeared  on  the  skin 
over  the  lumbar  region  from  pressure.  The  patient  was  delivered  by 
section.  The  child  was  nuicerated  and  breathed  for  a  short  time  feebly. 
The  patient's  ovaries  were  apparently  normal,  but  the  subcutaneous 
fat  was  very  tough,  pale,  fibrous  and  tightly  bound  down.  The  patient 
speedily  made  a  good  recovery. 
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Bulgarian  Bacillus  in  the  Treatment  of  Alkaline  Cystitis  and  Pyelitis. 
— A  very  favorable  report  is  given  by  Hagnp:r  {Surg.,  Gi/ncc,  and  Obst., 
1915,  xxi,  95)  on  a  method  of  treatment  originally  suggested  by  Caulk 
for  these  very  troublesome  conditions  by  means  of  instillations  of  a 
suspension  of  lactic  acid  bacilli.  Numerous  attempts  have  been  made 
in  the  past  to  render  the  urine  acid  in  cases  of  severe  cystitis  asso- 
ciated with  alkalinity  of  the  urine,  but  usually  without  much  success. 
Chemical  substances  injected  are  soon  washed  out,  and  attempts  to 
inoculate  the  Bacillus  coli  communis  have  usually  resulted  in  failure, 
this  organism  being  overgrown  by  the  proteus  vulgarus,  which  is 
usually  present  in  these  cases.  The  lactic  acid  bacillus  is,  however, 
as  is  well  known,  extremely  resistant,  and  is  itself  able  to  overgrow 
and  destroy  many  other  types  of  organisms.  It  was  upon  this  theory 
that  Caulk  originally  suggested  its  use  in  the  treatment  of  alkaline 
cystitis.  Hagner  has  tried  it  in  a  number  of  cases  of  bad  cystitis,  and 
in  one  of  a  right  pyelitis  with  alkaline  urine,  and  has  been  exceedingly 
pleased  with  his  results.  The  method  of  application  is  exceedingly 
simple.  The  bladder  is  first  irrigated  with  sterile  water,  as  any  anti- 
septic solution  might  interfere  with  the  growth  of  the  bacillus;  three 
or  four  of  the  commercial  bulgarian  bacillus  tablets  are  then  dissolved 
in  an  ounce  of  sterile  water,  Avell  stirred,  and  injected  into  the  bladder, 
the  patient  being  told  to  retain  the  fluid  as  long  as  possible.  This 
process  repeated  for  three  days  will  usually,  the  author  says,  transform 
an  offensive  alkaline  urine  into  an  acid  one,  with  corresponding  rapid 
amelioration  of  symptoms.  In  the  pyelitis  case  the  infecting  organism 
seemed  to  be  the  Staphylococcus  aureus,  purulent  alkaline  urine,  con- 
taining this  in  pure  culture  being  obtained  from  the  right  kidney,  while 
that  from  the  left  was  but  faintly  alkaline,  and  contained  but  a  small 
amount  of  pus.  The  right  kidney  pehis  was  injected  with  7  c.c.  of 
4  per  cent,  silver  nitrate  solution,  but  two  days  later  the  urine  still 
contained  pus  and  was  alkaline.  Two  bulgaricus  tablets  were  then 
dissolved  in  10  c.c.  of  sterile  water  and  injected  through  the  ureteral 
catheter.  At  the  end  of  thirty-six  hours  the  patient  had  a  chill,  and 
rise  of  temperature  to  103.5°  but  dropping  to  normal  in  twelve  hours. 
The  following  day  the  urine  was  acid;  two  further  injections  were 
given  into  the  bladder,  but  not  into  the  kidney;  after  three  months 
the  urine  remains  clear,  acid,  and  free  from  pus. 


Thorium,  a  New  Agent  for  Pyelography. — A  few  months  ago  we 
spoke  of  the  desirability  of  obtaining  some  substance  capable  of  throw- 
ing a  Roentgen-ray  shadow  when  injected  into  the  kidney  pelvis, 
and  yet  perfectly  harmless  under  all  circumstances  to  the  renal  tissue, 
conditions  that  are  not  entirely  fulfilled   by  collargol,  and  similar 
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preparations  wliich  are  chiefly  used  for  this  purpose  at  present.  From 
the  Urologic  Department  of  Johns  Hopkins  there  has  recently  come  a 
report  by  Burns  {Jo7ir.  Am.  Med.  Assn.,  1915,  Ixiv,  2126)  on  the 
use  of  thorium  for  pyelographic  work.  Thus  getting  away  entirely 
from  the  silver  preparations,  some  form  or  another  of  which  have  been 
used  by  most  previous  workers.  Thorium  nitrate,  the  author  says, 
dissolves  readily  in  water,  giving  a  clear  markedly  acid  solution,  which 
is  opaque  to  the  Roentgen  rays,  but  is  too  irritant  for  use  in  the  bladder. 
The  neutral  solution  of  thorium  nitrate  and  sodium  citrate,  however, 
seems  to  possess  the  important  characteristics  of  being  non-toxic, 
non-irritant,  and  fluid,  so  as  immediately  to  escape  from  the  ureters  and 
bladder,  while  at  the  same  time  casting  a  clear,  distinct  Roentgen 
shadow.  It  is  perfectly  clear  to  transmitted  light,  possessing  in  large 
volume  a  faint  yellowish  tinge.  It  is  much  cheaper  than  the  silver 
preparations,  an  advantage  when  it  must  be  used  in  large  quantities 
for  bladder  pictures  or  large  hydronephroses.  The  solution  now  being 
used  is  made  as  follows:  "Ten  grams  of  thorium  nitrate  are  dissolved 
in  as  little  distilled  water  as  possible,  to  this  solution,  kept  hot  on  a 
water  or  steam  bath,  are  added  30  c.c.  of  a  50  per  cent,  solution  of 
sodium  citrate,  the  additions  being  made  in  small  quantities,  and  care 
being  taken  to  shake  the  solution  thoroughly  after  each  addition.  At 
first  after  the  addition  of  the  citrate  solution,  a  white  gummy  precipi- 
tate is  formed  which  later  becomes  granular,  and  finally  dissolves  on 
the  addition  of  all  the  citrate  solution.  This  solution  is  then  made 
neutral  to  litmus  by  the  careful  addition  of  a  normal  solution  of  sodium 
hydroxide,  and  made  up  to  100  c.c.  with  distilled  water.  On  filtration, 
a  clear,  limpid  solution  is  obtained,  which,  when  sterilized,  either  by 
boiling  or  steam  under  pressure,  is  ready  for  use.  The  stability  of  the 
solution  is  not  affected  in  the  least  by  sterilization."  Burns  states  that 
this  solution  is  now  being  used  in  all  their  suitable  urologic  cases,  and 
appears  to  be  perfectly  innocuous.  It  gives  excellent  shadows,  as  the 
photographs  accompanying  the  article  testify. 


Urinary  Incontinence  in  the  Female  due  to  Diverticulum  of  the 
Urethra. — An  exceedingly  interesting  case  of  this  rather  unusual  con- 
dition has  recently  been  reported  by  Jarecki  {Z'schr.  f.  nrol.  Chir., 
1915,  iii,  241).  The  patient  was  a  girl,  aged  twenty -one  years,  a  nul- 
lipara, who  had  complained  of  incontinence  since  early  childhood. 
The  incontinence  was  not  complete,  but  occurred  on  laughing,  cough- 
ing, or  making  sudden  movements  of  any  kind,  particularly  if  the 
bladder  was  at  all  full.  Even  at  night,  however,  dvn-ing  deep  sleep 
involuntary  micturition  often  occurred.  The  act  of  voiding  was  never 
accompanied  by  burning  or  pain.  Cystoscopic  examination  revealed 
what  appeared  at  first  to  be  a  perfectly  normal  bladder,  with  a  good 
sphincteric  ring.  Just  as  the  examiner  was  about  to  conclude  that  the 
findings  from  this  stand-point  were  entirely  negative,  however,  the 
sphincter  was  seen  in  the  cystoscope  to  dilate  appreciably,  so  that 
the  instrument  could  l)e  drawn  out  into  a  distinct  saccular  dilatation 
of  the  proximal  urethra,  or  "Vorblase,"  as  the  author  calls  it.  This 
was  at  least  the  caliber  of  the  thumb,  lined  with  smooth  nmcosa,  but 
with  a  somewhat  trabeculated  wall.  It  was  possible  to  examine  this 
sacculation  only  for  a  moment,  the  walls  almost  immediately  falling 
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together  again.  It  was  found,  however,  that  if  the  patient  was  told 
to  make  an  effort  to  void  urine  with  the  cystoscope  in  place,  the  sac- 
culation immediately  reappeared,  the  sphincter  opening  wide,  and  the 
sac  again  filling  with  urine.  From  these  findings  the  conclusion  was 
reached  that  the  incontinence  probably  had  two  factors  in  its  causa- 
tion: (1)  a  weakness  of  the  vesical  sphincter,  this  being  especially 
important  when  the  bladder  was  overfilled,  and  (2)  an  emptying  out- 
ward of  the  urethral  diverticulum,  this  occurring  usually  shortly  after 
completed  micturition.  It  appeared  evident,  therefore,  that  in  order 
to  cure  the  condition  both  these  factors  must  be  dealt  with.  Attempts 
were  made  to  effect  a  cure  by  various  procedures,  four  separate  opera- 
tions being  required  before  a  satisfactory  result  was  obtained.  All 
efforts  to  simply  plicate  or  infold  the  dilated  portion  of  the  urethra, 
without  opening  and  resecting  a  portion  of  it,  proved  failures,  and 
eventually  it  became  necessary  to  make  a  longitudinal  incision  through 
the  anterior  vaginal  wall  and  through  the  wall  of  the  sacculated  urethra, 
excising  a  portion  of  the  latter,  and  closing  the  opening  with  sutures 
passed  not  quite  through  the  mucosa.  A  piece  of  fascia  lata  4  mm. 
broad  was  then  excised,  and  wrapped  completely  around  the  proximal 
portion  of  the  urethra,  the  ends  being  united  with  catgut  sutures.  At 
a  previous  operation  a  circular  suture  of  silk  had  been  passed  about 
the  neck  of  the  bladder  through  a  supra-pubic  incision,  in  the  attempt 
to  strengthen  the  action  of  the  sphincter.  The  final  result  is  reported 
by  the  author  as  entirely  satisfactory,  the  patient  having  regained 
complete  control  of  her  urine,  a  condition  which  has  lasted  two  years 
since  operation.  Jarecki  thinks  the  origin  of  the  trouble  was  probably 
a  primary  weakness  of  the  vesical  sphincter,  which  permitted  a  filling 
of  the  proximal  portion  of  the  urethra  whenever  the  bladder  became 
distended,  involuntary  passage  of  this  urine  being  prevented  at  first, 
however,  by  the  action  of  the  smooth  and  striped  muscle  of  the  urethra. 
With  the  gradual  dilatation  of  the  posterior  portion  of  the  ureihra 
that  occurred  under  these  conditions,  the  sufficiency  of  these  auxiliary 
muscles  became  impaired,  and  thus  the  condition  of  partial  incontinence 
developed. 

Ovarian  Sarcoma  in  Children. — Three  cases  of  large  sarcomatous 
ovarian  tumors  occurring  in  young  girls  are  reported  by  Higgins 
{British  Jour.  Child.  Dis.,  1915,  xxi,  161).  The  first  case  was  in  a 
child,  aged  five  years;  a  swelling  had  been  noticed  in  the  abdomen 
for  six  weeks,  and  the  child  was  obviously  extremely  ill  on  admission 
to  the  hospital.  Blood  was  passed  in  small  quantities  from  the  vagina. 
On  opening  the  abdomen  a  tumor  weighing  three  and  one-half  pounds 
was  found  springing  from  the  right  ovary,  the  other  being  apparently 
normal.  The  tumor  was  removed,  and  proved  histologically  to  be  a 
mixed-cell  sarcoma;  operation  was  followed  by  Roentgen-ray  treat- 
ment for  thirteen  weeks,  at  the  end  of  which  time  the  child  appeared 
entirely  strong  and  healthy.  The  second  case  was  a  child,  aged  ten 
years,  from  whose  right  broad  ligament  a  hard  tumor  the  size  of  a  cricket 
ball  was  removed  by  operation.  In  this  case  a  lump  in  the  abdomen 
had  been  noticed  about  five  weeks  previously.  This  tumor  likewise 
proved  to  be  a  mixed-cell  sarcoma;  over  two  years  later,  however,  the 
child  was  still  in  perfect  health.     The  third  case  was  a  child,  aged 
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seven  years,  in  whom  a  solid  tumor  the  size  of  a  cocoanut  was  found 
at  autopsy;  this  neoplasm  grew  from  the  right  ovary  and  weighed 
five  and  three-fourths  pounds.  It  had  burst  through  its  capsule  and 
invaded  the  adjacent  omentum,  intestines,  and  liver,  but  there  were 
no  glandular  enlargements  or  distant  metastases.  Microscopically  it 
proved  to  be  a  round-cell  sarcoma.  In  this  instance  the  child's  illness 
had  been  of  four  or  five  months'  duration,  and  no  attempt  had  been 
made  to  remove  the  tumor  by  operation.  The  author  calls  attention 
to  the  fact  that  in  all  these  cases  there  was  an  insidious  onset  of  symp- 
toms, with  unexplained  colicky  pain,  and  later  the  appearance  of  a 
mobile  lump  in  the  abdomen,  with  steady  enlargement  of  the  latter, 
and  pain  and  fever,  the  result  of  adhesive  peritonitis.  He  considers 
these  tumors  entirely  analogous  in  genesis  to  the  much  more  common 
malignant  kidney  growths,  and  avises  immediate  operation  in  every 
instance  as  soon  as  even  a  provisional  diagnosis  is  arrived  at. 


OTOLOGY 


UNDER  THE   CHARGE   OF 

CLARENCE  J.  BLAKE,  M.D., 

EMERITUS    PROFESSOR    OF    OTOLOGY    IN    THE    HARVARD    MEDICAL    SCHOOL,    BOSTON. 


Physiology  of  the  Labyrinth  Windows. — In  accordance  with  the 
observations  of  Kcssel,  Pause,  and  Baran.y  and  others,  Maurice 
{Arch,  internat.  de  lanjng.,  1914,  xxxvii,  2)  refers  the  improvement 
in  hearing  consequent  upon  the  application  of  a  cotton  artificial 
drumhead,  over  the  round  window,  to  the  physiological  functions 
of  the  two  labyrinth  windows,  the  one  supplementing  the  other 
by  the  reverse  movement  of  its  membranous  structure  in  response 
to  the  impact  of  a  sound  wave.  When  a  sound  falling  upon  the 
membrana  vibrans,  and  transmitted  through  the  ossicular  chain, 
reaches  the  membrane  of  the  oval  window  and  meets  the  resistance 
of  the  incompressible  intralabyrinthine  fiuid  it  can  proceed  no 
further  except  that  the  membrane  of  the  roimd  window,  moving 
consonantly  outward,  permits  transmission  of  the  movement  actuating 
the  membrane  of  the  o\'al  window,  through  the  mass  movement  of 
the  otherwise  acoustically  immobile  fluid.  If  the  sound  wave  passing 
through  a  perforation  in  the  membrana  vibrans  falls  equally,  and 
coincidently,  upon  the  membranes  of  the  two  labyrinthine  windows 
there  will  be  no  resultant  sound  perception  because  of  the  lack  of 
provision  for  mass  movement  in  r<>sponse  to  an  unilateral  impact;  if, 
however,  the  sound  wave  impact  is  shut  olY  from  one  or  the  other  window 
the  priuuiry  and  seconchiry  movtMucnts  of  the  window  membranes  are 
fiicihtated  and,  with  the  eonse(iueiit  molar  movement  of  the  intra- 
laltyrinthinr  Ihiid,  the  cochlear  end  apparatus  is  actuated  and  the 
sound  |)crcci\((l.  In  the  practic.d  application  of  the  cotton  artificial 
(Inniilicad  soakcij  in  mcllrd  xasclinc,  or  aliiolcnc,  a  niiiiininin    pressure 
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should  be  exerted  upon  the  membrane  of  the  round  window  as  compared 
with  that  brought  to  bear  upon  the  stapes  or  the  membrane  of  the  oval 
window;  care  shoidd  also  be  taken  to  leave  no  enclosed  air  space  l)ctween 
the  membrane  of  the  window  and  the  cotton  tampon,  the  space  in 
question  acting  as  a  resonance  chamber  and  serving  therefore  to  rein- 
force certain  tones  and  give  the  effect  of  autophany.  The  peculiar 
variations  in  hearing  incident  to  suppurative  processes  in  the  middle 
ear,  with  perforation  of  the  drumhead,  and  especially  the  better  hearing 
when  the  middle  ear  is  moderately  moist  with  discharge,  is  accounted 
for  by  the  fact  that  the  presence  of  the  fluid,  in  the  more  dependent 
portion  of  the  cavity,  somewhat  inhibits  the  movement  of  the  mem- 
l)rane  of  the  round  window  and  lea^•es  it  free  to  respond,  correlatively, 
to  the  impulse  received  at  the  oval  window  and  transmitted  through 
the  medium  of  the  intralabvrinthine  fluid. 


Aural  Sounds  of  Muscular  Origin.— The  observations  of  Dedek 
{Monaischr.  f.  Ohrcnh.,  1914,  xlviii,  3)  upon  both  subjective  and  objective 
noises  in  the  ear,  of  muscular  origin,  include  not  only  the  intrinsic 
muscles  of  the  sound  transmitting  apparatus  of  the  middle  ear,  but  also 
those  having  their  origin  in  the  movement  of  the  palatal  and  tubal 
muscles  especially,  but  occasionally  resulting  from  the  action  of  such 
extraneous  muscular  bundles  as  the  attolens  and  attrahens  auriculae. 
One  illustrative  case  had  its  origin  in  spasmodic  contraction  of  the 
pharyngeal  muscles  de\eloping  as  the  result  of  a  traumatic  neurosis  and 
comparable  to  the  sound  of  the  ticking  of  a  watch  or  the  snapping  of  the 
finger  nails,  recurring  as  often  as  one  hundred  and  forty  times  in  a 
minute,  multisynchronous  neither  with  the  patients  pulse  nor  breathing, 
and  audible,  in  stillness,  at  a  distance  of  five  meters.  There  was  no 
determinable  movement  of  the  membrana  tympani  but  distinctly 
visible  movement  of  the  soft  palate  accompanied  by  similar  movements 
of  the  neck  and,  sometimes,  of  the  face  muscles,  all  of  these  movements 
lieing  synchronous  with  the  objective  sound.  Checking  of  the  palatal 
movement,  holding  the  breath,  depression  of  the  tongue  or  tickling  of 
the  nasal  mucous  membrane  caused  a  cessation  of  the  muscular  activity 
and  consequently  of  the  produced  sound  but  catheterizing  or  even 
l)Ougieing  of  the  tympanopharyngeal  tube  had  no  similar  effect. 
Inspection  of  the  faucial  opening  of  the  tube  during  the  production  of 
the  sound  showed  a  very  slight  vertical  movement  of  the  wide  open 
tube.  The  psychic  condition  of  the  patient  had  an  evident  influence 
upon  the  intensity  of  the  sound  produced  and  the  muscles  principally 
implicated  were  the  tensor  and  levator  veli  in  addition  to  the  salpingo- 
pharyngeous. 


Subsequent  Dressings  of  Mastoid  Operations. — "Weissmann  (Rev. 
hfhd.  de  laryug.,  1914,  No.  19)  practices,  and  advises,  as  the  best  method 
of  after-treatment  of  mastoidectomies,  whether  acute  or  chronic,  whether 
the  antrum  l)e  opened  or  the  mastoid  cavity  completely  evacuated  with 
inclusion  of  the  bony  wall  of  the  middle  and  posterior  fossa^,  primary 
closure  of  the  jjostaund  wound  witliont  (h-iiinagc.  The  exceptional  cases 
are  those  in  wliicli  an  intracranial  coinpliciition  has  to  be  considcrcfl,  an 
e.\tra(hiral  abscess  or  possil)ly  a  wound  of  the  sinus;  these  cases  are, 
primarily,  to  be  packed,  but  the  tampons  omitted  so  soon  as  there  is 
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no  longer  danger  of  hemorrhage  or  other  comphcation.  The  stitch 
closure  of  the  postaural  wound  is  also  contra-indicated  in  cases  of 
coincident  subcutaneous  abscesses,  infiltration  and  maceration  of  the 
dermis  and  in  the  presence  of  fistulous  openings;  even  under  these 
conditions  the  author  dispenses  with  packing  and  applies  only  a  super- 
ficial dressing  and  bandage.  In  the  cases  of  primary  closure  if,  at  the 
end  of  eight  days,  the  ear  is  not  becoming  dry  and  the  postaural 
wound  is  not  in  good  condition  the  stitches  should  be  removed 
and  the  wound  opened  and  drained.  The  author  further  advises  the 
primary  and  complete  closure  of  the  postaural  wouncT  in  the  radical 
operation,  as  well  as  in  the  simple  mastoid  exenteration  and  also  the 
omission  of  gauze  wicks  in  the  external  auditory  canal.  On  the  fifth 
or  sLxth  day  the  bandage  and  dressings  are  ^emo^■ed  and,  if  there  is 
much  discharge  or  offensive  odor,  the  wound  is  syringed  with  boiled 
water  to  which  a  moderate  amount  of  hydrogen  dioxide  is  added; 
on  the  eighth  day  the  stitches  are  removed  and  on  the  tenth  day  the 
postaural  bandage  is  dispensed  with  and  the  subsec^uent  treatment  is 
that  customarily  applied  to  an  uncomplicated  suppurative  process  in 
the  middle  ear  with  frequent  mild  antiseptic  cleansing  followed  by 
insufflation  of  boric  acid  powder  and  similar  substances.  All  of  the 
cases  of  this  class  should  be  continued  under  careful  and  stated  observa- 
tion in  order  to  attain  the  best  results.  The  contra-indications  to  a 
primary  stitch  closure  of  the  postaural  wound  in  the  cases  of  radical 
operation  and  the  precendent  application  of  gauze  packing  are  the  same 
as  in  cases  of  the  simple  mastoid  operation. 
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OSKAR  KLOTZ,  M.D.,  CM., 

PROFESSOR    OF    PATHOLOGY    AND    BACTERIOLOGY,    UNIVERSITY    OF    PITTSBURGH, 
PITTSBUUOH,    PA. 


Butyric  Acid  Sclerosis  of  the  Arteries. MctciiitikolV  claiiiuMl  that  the 
products  of  biictcrial  fcniiciitalion  in  the  l)o\vol  were  important  factors 
in  causing  a  chronic  intoxication  and  arteriosclerosis.  \\v  was  able  to 
dcnions1rat('  the  rlFcct  of  paracrcsol  in  this  inaniH-r.  The  importance 
of  this  intoxication,  he  ix'lievcs,  docs  not  lie  in  heavy  indi\  idual  doses, 
l»ut  nither  in  the  cunnilative  elfcct  of  the  aitsorbtion  of  small  (iuantiti(\s. 
In  a  similar  manner  Dratchinski  was  able  to  (>xi)eriinentally  reproduce 
arterial  lesions  by  feeding  small  quantities  of  indol  over  a  long  period 
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of  time.  Follow in^f  a  suggestion  by  Metchinkoff,  Coleman  {Ann. 
dc  rinst.  Pasteur,  1015,  xxix,  139)  studied  the  effect  of  butyric  acid 
absorbed  from  tlie  bowel  upon  the  arterial  system.  He  points  out  that 
different  quantities  of  butryic  acid  are  found  in  the  intestinal  contents, 
the  quantity  in  some  individuals  being  much  higlier  than  in  others  on 
account  of  bacterial  decomposition.  Certain  anerobic  bacteria  (B. 
Butyricus,  B.  Welchii,  B.  sporogenes)  are  particularly  prone  to  pro- 
duce butyric  acid  in  the  intestine.  A  fair  amount  of  this  acid  is  ab- 
sorbed and  appears  in  the  blood.  Nine  guinea-pigs  were  carefully 
studied  and  four  of  them  were  found  with  "cartilaginous"  plaques  in 
the  aorta.  Calcareous  masses  were  not  present  in  any  of  the  arteries 
or  organs.  His  figures  agreed  with  those  of  Dratchinski  who  found  that 
50  per  cent,  of  the  guinea-pigs  had  "cartilaginous"  plaques  in  the 
arteries.  Coleman  then  attempted  to  feed  guinea-pigs  with  butyric 
acid  and  found  that  it  had  to  be  greatly  diluted  to  prevent  gastric 
disturbances.  The  calcium  butyrate  is  still  more  poisonous  than  the 
acid  itself.  0.5  c.c.  of  a  12.5  per  cent,  solution  of  cachum  butyrate 
were  given  by  the  mouth.  In  another  series  small  doses  of  butyric 
acid  were  given.  The  experiments  were  continued  from  tw^elve  to 
twenty-nine  weeks.  Calcification  of  the  aorta  was  commonly  found  in 
these  cases  associated  with  calcareous  deposit  in  the  kidneys.  Sclerosis 
was  also  present  in  the  arteries  of  different  organs.  The  changes  in 
the  aorta  were  accompanied  by  a  fatty  degeneration  of  the  muscle  cells, 
as  well  as  a  sclerosis  of  the  vasa  vasorum.  He  believes  that  these  organic 
changes  are  the  direct  result  of  the  butyric  acid  or  its  salts. 


Syphilitic  Leptomeningitis. — Very  little  attention  has  been  given 
to  the  syphilitic  lesions  of  the  meninges  unless  gummata  were  present. 
Types  of  pachymeningitis  of  syphilitic  origin  were  also  recognized, 
but  it  was  not  until  in  1908,  when  Duerck  reported  five  cases  of  acute 
syphilitic  leptomeningitis,  that  attention  was  attracted  to  this  subject 
and  active  discussion  begun.  On  the  whole,  the  type  described  by 
Duerck  was  rather  unusual.  Le  Count  and  Dewey  (Jour.  Infect. 
Dis.,  1915,  xvi,  142)  studied  the  leptomeninges  in  a  series  of  autopsies 
W'ith  the  view  of  noting  the  presence  of  meningeal  change  in  undoubted 
cases  of  s^'philis  as  well  as  for  the  recognition  of  lesions  of  the  meninges 
in  conditions  other  than  syphilis.  They  recognized  three  main  types 
of  changes  in  the  pia:  (1)  opacity,  (2)  patches  of  fibrous  thickening, 
(3)  discreet  focal  lesions.  Opacity  of  the  pia  is  commonly  present  in 
a  great  variety  of  diseases.  Its  distribution  is  variable  as  is  also  the 
amount  of  opacity.  Patches  of  fibrous  tissue  in  the  pia  are  not  un- 
commonly associated  with  opacity  and  the  two  appear  related.  The 
focal  lesions  are  more  commonly  seen  at  the  base  on  the  under  surface 
of  the  frontal  and  temporal  lobes  and  the  pons  and  cerebellum.  Vas- 
cular changes  at  the  base  were  not  infrequent,  while  pial  hemorrhages 
were  found  in  several  cases.  The  nodular  type  of  meningeal  change  is 
the  one  deserving  particular  attention,  in  connection  with  syphilitic 
meningitis.  In  all,  the  authors  have  described  fifty-five  cases.  They 
concluded  that  the  finding  of  meningeal  lesions  of  a  focal  character 
necessitates  the  exclusion  of  syphilis  as  a  cause  before  suggesting  other 
infections  as  the  etiologic  factor.  Such  nodular  lesions  of  the  meninges 
should  be  given  a  value  equal  to  lesions  in  other  places  as  the  aorta 
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or  liver  for  the  final  summing  up  of  evidence  for  syphilitic  infections. 
The  arachnoid  scars  show  that  this  membrane  is  one  of  the  few  places 
where  organisms  find  conditions  favorable  for  a  limited  multiplication 
after  generalized  spirochetemia.  They  point  out  that  the  evidence 
that  alcohol  may  produce  a  fibrous  meningitis  is  inadequate. 


The  Mechanism  of  Phagocytosis. — Much  has  been  taken  for  granted 
in  our  conception  of  the  manner  in  which  animal  cells  ingest  solid 
particles  and  the  work  of  recent  years  has  concerned  itself  with  the 
more  intricate  points  of  bacterial  destruction  within  the  bodies  of 
leukocytes.  Kite  and  Wherry  {Jo%ir.  Infect.  Dis.,  1915,  xvi,  109) 
suggest  that  foreign  particles  are  taken  up  by  leukocytes  because  the 
latter  have  sticky  surfaces.  These  particles  adhere  to  the  cell  and  are 
carried  into  the  interior  by  cytoplasmic  streaming  currents.  This 
mode  of  dealing  with  foreign  particles  can  be  observed  in  the  anieba? 
of  the  Umax  group,  which,  while  in  the  trophozoit  stage,  are  provided 
with  sticky  surfaces.  These  amebse  while  in  the  motile  flagellate  stage 
are  not  sticky.  The  effect  of  opsonins  upon  bacteria  is  to  cause  their 
outer  surface  to  become  sticky.  The  authors  repeated  a  number  of 
tests  with  opsonins  and  found  that  when  separately  incubated  mixtures 
of  leukocytes  and  serum  and  serum  and  bacteria  are  agitated  together, 
many  of  the  bacteria  stick  to  the  leukocytes  and  are  rolled  into  their 
substance.  Such  bacteria  undergo  digestion.  Experiments  with  a 
minimum  amount  of  agitation  show  that  phagocytosis  is  reduced. 
They  believe  that  bodies  similar  to  bacteria  stick  to  leukocytes  best 
in  the  presence  of  unheated  serum  because  they  absorb  something  from 
the  serum  which  makes  them  more  sticky  and  hence  their  chances  of 
adhering  to  the  surfaces  of  the  leukocytes  are  increased. 


Multiplicity  of  Tumors.— Egli  {Cor.-BL  f.  schwciz.  Acrtze,  1914,  449) 
studied  the  autopsy  material  of  the  Pathological  Institute  of  Basle. 
In  4765  post  mortem  examinations,  9G6  tumors  were  found  and  of  these 
263  (27.2  per  cent.)  showed  the  presence  of  multiple  tumors.  The 
author  classifies  the  various  combinations  of  multiple  tumors.  He 
believes  that  the  presence  of  multiple  tumors  is  accidental  and  that 
there  is  no  influence  exerted  by  one  type  to  induce  the  appearance  of 
another.  There  was  also  lack  of  evidence  of  a  predisposition  for  either 
benign  or  malignant  tumors.  The  nature  of  a  tumor  is  dependent 
upon  the  character  of  the  cell  component  as  well  as  the  influence  of  tiie 
surrounding  tissues.  These  two  factors  appear  to  guide  the  growth 
of  tumor  masses  toward  the  benign  or  malignant  types. 


Note  to  Contributors.  —  All  cornmunicutions  iiitciulc'd  for  insertion  in  the 
OriniiKil  Department  of  this  Jouunal  are  received  only  wilh  the  dislinct  under- 
Manding  thai  they  are  contributed  exclusively  to  this  Jouhnal. 

Contributions  from  ahro.id  written  in  a  foreign  language,  if  on  examination  they 
arc  found  desirable  for  this  Journal,  will  be  tratislatcd  at  its  expense. 

A  limited  number  of  reprints  in  pamplilot  form,  if  desired,  will  be  furnished  to 
authors,  provided  the  request  for  them  he  written  on  the  manuscript. 

All  eommunieations  should  be  addressed  to — 

Dh.  Geohok  Monius  Piehsol,  1913  Spruce  St.,  Philadelphia,  Pa.,  U.  S.  A. 
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OUR  EXPERIENCES  WITH  GASTROENTEROSTOMY:  A  STUDY 

OF   ONE   HUNDRED   CASES    AS    COMPARED   WITH    A 

SIMILAR  NUMBER  OF  CASES  OF  PYLOROPLASTY.' 

By  J.  M.  T.  Finney,  M.I)., 

PROFES.SOR    OF    CLINICAL    SURGERY,    JOHNS    HOPKINS    UNIVERSITY, 
AND 

Julius  Friedenwald,  IM.D., 

PROFF.SSOR    OF    GASTROENTEROLOGY.    COLLEGE    OF    PHYSICIANS    AND    SUBtJEONS, 

BALTIMORE. 

.\  YEAR  ago  we  reported  our  thirteen  years'  experience  with 
pyloroplasty,  and  from  a  studx  of  KM)  cases  the  following  conchisions 
were  drawn: 

1.  The  operation  has  certain  advantages  over  gastroenterostomy, 
and  but  few  of  its  disadvantages. 

2.  The  operation  has  its  greatest  indication  in  the  relief  of  p,\  loric 
stenosis  due  to  chronic  ulcers,  situated  at  or  near  the  i)ylorus, 
and  on  either  side  of  it,  or  resulting  from  cicatricial  contraction 
following  the  healing  of  such  ulcers.  It  is  often  a  useful  procedure 
in  cases  of  hemorrhage  due  to  gastric  ulcers  on  the  lesser  curvature, 
or  to  duodenal  ulcers  which  cannot  be  controlled  medically,  and 
which  threaten  the  life  of  tlie  i)atient,  as  well  as  in  the  chronic 
(lysi)ei)sias  due  to  ulcers  which  Jiave  not  been  relieved  by  medical 
treatment. 

3.  The  special  advantages  of  this  operative  procedure  lie  in  its 
affording  the  opportunity  to  excise  all  ulcers  whether  jjcrforated  or 

'  Road  at  the  MpctiiiK  of  tho  AiiHTifan  Gastroenterological  .Vssoeiation,  in 
l^altimore.  Marj-land,  May  11,  1915. 
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not  in  the  anterior  walls  of  the  stomach  or  duodenum  after  direct 
inspection  of  the  part  affected;  also  the  application  of  treatment  to 
ulcers  situated  in  the  posterior  walls.  It  does  not  greatly  disturb 
the  normal  relation  between  the  stomach  and  intestines,  as  is  the 
case  in  other  operations. 

4.  Such  objections  as  are  urged  against  the  operation,  e.  g.,  its 
inapplicability  in  the  presence  of  adhesions  surrounding  the  pylorus, 
as  well  as  in  the  presence  of  active  and  bleeding  ulcers,  and  also 
because  of  the  fact  that  the  new  opening  is  not  at  its  lowest  point, 
taking  advantage  of  gra\'ity,  are  according  to  our  experience  more 
fancifid  than  real,  since  the  operation  has  frequently  been  performed 
under  these  conditions  with  most  gratifying  results.  The  interesting 
experimental  work  of  Cannon  and  Blake  and  others  supports  this 
contention. 

5.  The  only  contra-indications  to  the  operation  are  inability  to 
mobilize  the  duodenum  when  adhesions  are  too  dense,  and  thicken- 
ing and  infiltration  about  the  pylorus  due  to  hypertro])hic  forms  of 
ulceration.  These  conditions,  however,  in  our  experience  occur 
but  rarely. 

6.  In  atony  or  gastroptosis  with  slight  motor  insufficiency  such 
as  is  observed  in  the  water-trap  stomach,  or  in  nervous  dyspepsia, 
?.  e.,  in  gastric  disturbances  not  dependent  upon  organic  disease, 
this  operation  is  contra-indicated. 

7.  From  our  experience  with  the  operation  the  immediate  as  well 
as  the  final  results  are  most  encouraging.  While  in  some  instances 
partial  gastrectomy  or  gastroenterostomy  is  imdonbtedly  the 
operation  of  choice,  nevertheless,  on  account  of  its  sini]?licity  and 
because  of  its  satisfactory  end  results,  we  })elieve  that  })yloroplasty 
will  continue  to  retain  its  position  as  a  safe  and  useful  procedure. 

Inasmuch  as  our  results  with  pyloroplasty  appeared  to  be  so 
much  more  satisfactory  than  with  gastroenterostomy,  it  seemed  to 
us  that  it  would  be  well  to  bring  together  the  results  of  the  later 
oi)erati<)n,  compare  them  in  detail  with  those  of  pyloroplasty,  and 
determine  whether  any  advantage  really  existed  in  favor  of  pyloro- 
plasty. For  this  reason  we  hnvv  collected  togetiier  100  cases  taken 
consecuti\'ely,  begiiniiiig  in  1002  the  date  at  which  the  operation 
of  i)yloroi)lasty  was  first  introduced.  In  gathering  our  experiences 
we  deem  it  most  important,  as  with  our  j)yloroplasty  cases,  that 
not  only  should  the  innnediate  eifects  be  noted,  but  also  the  final 
results,  that  is,  the  results  obtained  after  a  term  of  years. 

It  is  also  of  importajice  to  n()t(>  that  only  those  cases  have  been 
inchuU'd  in  this  report  in  which  the  gastroenterostomy  was  per- 
formed for  other  than  malignant  conditions.  All  cases  in  which 
there  has  been  the  slightest  (luestion  of  maligTiancy  lia\'e  been 
excluded  from  this  series. 

Of  the  gastroenterostomy  cases  the  iinniediatc  residts  wtTc  noted 
in  all  cases;  tl:e  remote  results  in  74  cases. 
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In  analyzing  our  results  we  note  that  the  largest  proportion  of 
cases  in  which  it  was  performed  occurred  between  the  thirtieth  and 
sixtieth  rears. 


Cases  Arranged  According  to  Age. 


Ve:irs. 

No. 

Per  cent. 

Years. 

20  to  25      . 

.       .        6 

6 

45  to  50 

25  to  30     . 

.       .        7 

7 

50  to  55 

30  to  35     . 

.      10 

10 

55  to  60 

35  to  40     . 

.      14 

14 

60  to  65 

40  to  45     . 

.       .      16 

16 

65  to  70 

No. 

Per  cent 

12 

12 

15 

15 

12 

12 

Of  the  total  number  there  are  56  males  and  44  females.  The 
following  tables  illustrate  the  number  of  cases  observed  in  males 
and  females  according  to  age: 


Males. 

Feniale.s. 

Tola 

1. 

Years. 

No. 

Per  cent. 

No 

Per  cent. 

Xo. 

Per  cent 

20  to  25      . 

2 

2 

4 

4 

6 

6 

25  to  30 

4 

4 

3 

3 

7 

7 

30  to  35     . 

6 

6 

4 

4 

10 

10 

35  to  40     . 

6 

6 

8 

8 

14 

14 

40  to  45     . 

10 

10 

6 

1) 

16 

16 

45  to  50     . 

8 

s 

4 

4 

12 

12 

50  to  55     . 

8 

« 

7 

7 

15 

15 

55  to  60     . 

6 

6 

6 

6 

12 

12 

60  to  65     . 

4 

4 

1 

1 

.5 

5 

65  to  70     .       .       .       . 

2 

2 

1 

1 

3 

3 

Total 


56 


56 


44 


47 


100 


The  duration  of  the  symptoms  in  our  cases  varied  greatly,  ranging 
from  one  month  to  nineteen  years,  the  average  duration  being  nine 
and  a  half  years. 

The  following  table  presents  the  cases  grouped  according  to  the 
duration  of  symptoms: 

Cases  Grouped  Accordi.vg  to  Duration  of  Sy.mptoms. 


Tiiiie. 

N 

J.  of  rases. 

Time. 

No.  of  cases 

1  month 

.       .       1 

7  years 

8 

2 

2 

8      " 

6 

3 

1 

9      " 

2 

4 

1 

10      " 

2 

6 

4 

11      " 

3 

7        " 

2 

12      " 

1 

9 

1 

13      "     . 

1 

1 

3 

14      " 

2 

1  year 

10 

15      " 

3 

2  years 

8 

16       " 

2 

3      " 

14 

18      " 

2 

4       " 

7 

19      " 

2 

5      " 

12 

Average  duration  of  symptoms,  nine  and  a  half  years. 
We  have  noted  the  principal  symptoms  observed  in  both  males  and 
females  at  various  ages.     Of  these  pain  was  obserxed  in  90  per  cent. 
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of  cases  (51  males  and  39  females);  vomiting  occurred  in  65  per  cent, 
of  cases  (36  males  and  29  females);  hematemesis  in  23  per  cent. 
(18  males  and  5  females);  melena  in  44  per  cent.  (28  males  and  16 
females) ;  retention  in  36  per  cent.  (19  males  and  17  females). 

Principal  Symptoms  Observed. 


Pain. 

Vomiting. 

Hematemesis. 

Helena. 

Retention. 

Age. 

M. 

F.I 

Total. 

m.If. 

Total. 

M. 

F. 

Total. 

M. 

F. 

Total. 

M. 

F.     Total; 

20  to  30  vears    . 

4 

6 

10 

4      5 

9 

1 

0 

1 

3 

'6 

9 

2 

2         4 

30  to  40      " 

11 

10 

21 

8      6 

14 

4 

2 

6 

7 

5 

12 

6 

6        12 

40  to  .50      " 

17 

10 

27 

12      8 

20 

8 

2 

10 

9 

2 

11 

7 

6!      13 

.50  to  60      " 

13 

12 

25 

8      9 

17 

4 

1 

5 

6 

3 

.  9 

2 

3'       5 

60  to  70      " 

6 

1 

7 

4;    1 

5 

1 

0 

1 

3 

0 

3 

2 

0 

2 

Total     .      . 

51 

39 

1 

90 

36129 

65 

18 

5 

23 

28 

10 

44 

19 

17 

36 

In  the  following  table  we  have  arranged  the  cases  of  gastric  and 
duodenal  ulcers  according  to  age  and  sex.  There  are  46  cases  of 
gastric  ulcer  (32  males  and  14  females)  and  38  duodenal  ulcers  (15 
males  and  23  females)  making  a  total  of  84  cases.  In  addition 
gastroenterostomy  was  performed  upon  4  cases  for  gastroptosis, 
in  2  for  pylorospasm,  and  9  for  pyloric  .stenosis,  due  to  adhesions 
(2  due  to  cholelithiasis,  7  due  to  adhesions  of  undetermined  cause, 
probably  old  healed  ulcers).  One  case  presented  both  gastric  and 
duodenal  ulcers. 

Gkoupixg  of  the  (Jastkic  and  Duodenal  Ulcers  According  to  Age  avd 


Sex. 

Age. 

Ciastric 
No. 

Males 

Duodenal. 
No. 

Females. 
Gastric.             Duodenal 
No.                        No. 

20  to  .30      . 

.       .      4 

1 

2 

3 

.30  to  40      . 

.       .      6 

2 

2 

8 

40  to  50      . 

.       .    12 

5 

3 

6 

.■)0  to  60      . 

.       .      8 

4 

6 

6 

00  to  70     . 

.       .      2 

3 

1 

0 

Total 


32 


15 


14 


23 


Of  the  84  cases,  obstruction  of  the  pylorus  occurred  in  67  instances. 
The  obstruction  was  due  in  44  cases  to  gastric  ulcer,  in  14  to  duo- 
denal ulcer,  and  in  9  to  adhesions.  There  were  4  cases  in  whicli 
gastroenterostomy  was  required  as  secondary  to  py]oro])lasty. 


Cases    UEgrillING    CiASTROENTEHr)STOMY    as    SecONDAHY    Ti>    Pvi.nK()IM,.\STY. 

Cliscs. 

pyloric  ohstriirtion  due  to  adlicsiuns  prodiircd 
hy  Kall-hladdiT  infi-ction  cloven  \oars  after 
pyloroplasty. 

niiodcnal  nicer  formofi  five  years  after  pyloro- 
plasty. 

Infect<'<|  sutures  causing  inuiicdiale  ohstruction 
at     site     of     pyloroplasty      re<iuiritiK     jjastro- 
( ntcrostoniy   after    five    days. 
M.  Duotleiial  ulcer  after  otic  and  oiie-lialf  vears. 


Aite. 

Sex. 

58  years 

F. 

52       " 

M. 

48      " 

M. 

Cases. 

Age. 

Sex 

I       .        . 

70  years 

M. 

II 

24       " 

F. 

III        . 

.     35      " 

F. 
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In  one  case  there  oecnrred  a  pyloric  obstruction  clue  to  adhesions 
produced  by  cholecystitis  eleven  years  after  the  pyloroplasty. 
In  the  second,  a  duodenal  ulcer  formed  four  years  after  the  pyloro- 
plasty. In  the  third  infected  sutures  (linen  thread)  caused  early 
obstruction  at  the  site  of  the  pyloroplasty,  and  in  the  fourth,  a 
duodenal  ulcer  formed  after  a  year  and  a  half.  In  all  of  these 
cases  secondary  gastroenterostomies  had  to  be  performed,  which 
gave  entire  relief.  In  our  gastroenterostomy  cases  secondary 
operatit)ns  were  necessitated  in  four  instances.  In  one  case  there 
was  a  vicious  circle;  an  entero-anastomosis  was  made  on  the  day 
following  the  operation,  and  the  patient  died  two  days  later.  In 
two  instances  the  gastroenterostomy  opening  became  obstructed 
by  adhesions,  after  one  year  and  one  year  and  a  half  respectively, 
secondary  gastroenterostomies  were  performed. 

In  a  fourth  instance  a  secondary  gastroenterostomy  was  performed 
after  the  old  gastroenterostomy  opening  had  become  obstructed 
after  a  period  of  three  years. 

Cases  Requiring  Secondary  Gastroexterostomies. 

Cau.se. 
Vicious  circle. 

Obstruction  from  adhesions  after  one  year. 
Obstruction  from   adhesions  one  and   a  half 
years. 
I\'  .5.3       "  M.  Obstruction  from  adhesions  after  three  j-ears. 

It  is  only  fair  to  call  attention  to  the  fact  that  some  of  the  earlier 
of  the  ga.stroenterostomies  were  performed  by  the  method  then  in 
vogue — namely,  the  anterior  long-loop  anastomosis,  which  did  nt)t 
yield  so  satisfactory  results  as  those  obtained  by  the  no-loop  poste- 
rior ana.stomosis.  By  far  the  larger  number,  however,  were  done 
after  the  latter  method. 

The  following  table  illu.strates  the  immediate  results  of  gastro- 
enterostomy of  the  KKI  cases,  consisting  of  r)(i  males  and  44  females; 
the  operations  proved  satisfactory  immediately  in  4")  males  and 
.'■57  females  (82  per  cent.)  and  unsatisfactory  in  1 1  males  and  7 
females  (18  per  cent.). 

In  contrast  with  the  immediate  results  of  pyloroplasty,  i)ost- 
operati\'e  nausea  and  vomiting  are  not  infrequent  after  gastro- 
enterostomy. There  are  but  few  instances  in  our  series  in  which 
marked  nausea  did  not  appear;  vomiting  was  present  in  72  of  our 
100  cases,  while  flatulency  and  distention  were  not  infrequent. 
When  one  notes  the  great  freedom  from  discomfort  following 
immediately  after  pyloroplasty,  there  can  be  no  question  as  to 
the  distinct  immediate  advantage  of  this  procedure  over  gastro- 
enterostomy. 

It  is  but  fair  to  state,  however,  that  the  nausea  and  vomiting 
have  been  at  times  induced  by  improper  feeding,  produced  by 
overdistention  and  weighing  down  of  the  fundus,  and  thus  tending 
to  produce  a  temporary  closure  of  the  new  opening.     In  a  numb.er 
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of  instances  this  condition  was  overcome  by  relieving  the  over- 
distention  and  increasing  the  tone  of  the  stomach  by  means  of 
lavage. 

Diarrhea  after  operation  appeared  in  eight  instances,  mainly, 
however,  after  the  first  week  or  ten  days,  and  was  usually  due  to 
errors  in  diet.  Inasmuch  as  the  operation  is  performed  in  most 
instances  upon  patients  affected  with  pyloric  obstruction,  and  after 
having  had  this  condition  for  years,  it  is  easily  understood  how,  on 
account  of  the  rapid  passage  of  the  gastric  contents  through  the 
stomach,  a  weakened  intestine  may  be  overtaxed  and  intestinal 
indigestion  and  diarrhea  be  induced.  On  this  account,  as  well  as 
because  the  stomach  has  in  most  instances  temporarily  lost  its 
tone;  and  inasmuch  as  in  some  cases  active  ulcers  are  still  present, 
we  ha^'e  found  it  advisable  to  regulate  the  diet  following  immediately 
upon  operation  and  continuing  on  for  several  months  according  to 
the  following  plan,  which  has  been  found  very  satisfactory.  On 
account  of  the  frequent  occurrence  of  gastrointestinal  upsets  after 
gastroenterostomy  we  have,  according  to  our  experience,  foimd  it 
more  important  to  follow  the  following  dietetic  restrictions  than 
after  pyloroplasty. 

For  two  days  after  operation  nourishment  is  administered  only  by 
means  of  rectal  alimentation.  Normal  salt  solution  or  plain  water, 
after  Murphy's  method,  is  begun  immediately  after  operation,  with 
nutrient  enemata  at  intervals  of  every  four  hours  on  the  second 
and  third  days.  On  the  third  day  after  operation,  egg-albumin 
is  given  in  teaspoonful  doses,  gradually  increased  to  one-half  ounce 
every  two  hours  on  the  fourth  day  and  two  ounces  on  the  fifth  day. 
On  the  eighth  day  any  liquid  is  permissible,  and  on  the  ele\enth 
day  the  patient  is  given  a  soft-boiled  egg;  on  the  thirteenth,  soft 
diet;  on  the  fifteenth,  very  restricted  light  diet;  on  the  sixteenth, 
a  restricted  light  diet;  on  the  eighteenth  day,  light  solid  food.  Small 
((uantities  of  water  at  a  time  are  allowed  by  mouth  after  twenty- 
four  hours. 

Dirt  List  folldiring  the  Oprnttion  of  (Uistrorntrmstrnnt/.  b'irst  day, 
first  twelve  hours,  nothing  by  mouth;  nutrient  enemata  every 
four  hours  alternating  with  continuous  salt  solution  by  Murphy's 
method. 

First  day,  second  twehe  hours:  water  in  drain  doses. 

Second  day:  increase  water  gradually  up  to  1  ounce  every  two 
hours. 

'^riiird  (la\':  water  1  omice.  alternating  with  albumin.  1  dram. 

(Jradnall\  increase  (|uantities  of  each  nntil 

I'jglitli  day:  an\'  li(|iiid  '2  ounces  every  two  hours. 

Ninth  day:  an\  licpiid,  'A  ounces  every  two  hours. 

Tenth  (ia.\  :  aii\  liquid,  4  ounces  every  two  hours  (discontinue 
rectal  feeding). 

Fle\ cntli  (lay :  one  soft-boiled  egg  in  adiiitioii  to  any  licpiid. 

Twelftli  day:  two  soft-ltoiled  eggs  in  addition  to  any  liquid. 
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Thirteenth  day:  soft  diet. 

Fourteenth  day:  soft  diet. 

Fifteenth  day:  very  restricted  light  diet. 

Sixteenth  day:  restricted  hght  diet. 

Seventeenth  day:  restricted  hght  diet. 

Eighteenth  day:  any  digestible  solid  food. 

After  the  eighteenth  day  the  following  diet  list  may  be  gradually 
followed,  and  should  be  continued  for  at  least  four  or  five  months: 
Soups:  any  light  soup.  Meats:  any  of  the  easily  digestible  meats, 
as  brains,  sweetbreads,  beef,  mutton,  lamb,  or  poultry  (best  minced, 
and  taken  either  broiled  or  boiled).  Fish:  mainly  the  white 
variety,  mackerel,  rock,  bass,  as  well  as  oysters  (boiled  or  broiled). 
Eggs:  in  any  form  except  fried.  Vegetables:  best  taken  mashed 
and  strained;  the  easily  digestible  forms,  as  asparagus,  spinach, 
peas,  beans,  potatoes,  carrots.  F'arinaceous  food:  any  of  the 
cereals;  bread  to  be  taken  stale.  Desserts:  any  of  the  light  pud- 
dings. Fruits:  mainly  stewed.  Fatty  food:  cream,  butter,  and 
olive  oil.  Drinks:  milk,  buttermilk,  cocoa,  carbonated  mineral 
water,  and  plain  water. 

The  following  must  be  avoided:  Rich  soups,  fried  foods,  pork, 
veal,  stews,  hashes,  corned  meats,  potted  meat,  twice  cooked  meat, 
liver,  kidney,  duck,  goose,  sausage,  crabs,  sardines,  lobster,  preserved 
fish,  smoked  fish,  salted  fish,  salmon,  cauliflower,  celery,  radishes, 
cabbage,  cucumbers,  sweet  potatoes,  tomatoes,  beets,  corn,  salads, 
bananas,  melons,  berries,  pineapi)le,  hot  bread,  or  cakes,  nuts, 
candies,  pies,  pastry,  preserves,  cheese,  strong  tea,  strong  coffee, 
alcoholic  .stimulants. 

Immediate  Results  of  Operation. 


Mi 

lies. 

Females. 

Age. 

Satisfa< 

nory 

I'nsatis 

sfactory. 

Sat 

isfactory.         Unsatisfactory, 

20  to  30 

years 

5 

1 

5 

2 

.;o  to  40 

" 

8 

4 

10 

2 

W  to  50 

" 

.    16 

2 

9 

1 

TjO  to  60 

12 

2 

11 

2 

(iO  to  70 

" 

.      4 

2 

2 

0 

Total        ...   4.5  11  .37  7 

In  order  to  obtain  a  clear  view  as  to  the  immediate  results  of  the 
oi)crati()n  wc  have  comj^ared  the  gastric  secretion  in  the  following 
two  cases  of  i)yloric  stenosis  due  to  ulcer,  before  the  operation  with 
that  obtained  one,  two,  and  three  months  after  operation.  The 
figures  given  are  an  average  of  a  number  of  examinations.  The 
total  acidity  is  first  noted,  then  the  amount  of  free  hydrochloric 
acid,  and  finally  the  quantity  of  contents  recovered,  which  in  a 
measure  represents  the  motor  activity  of  the  stomach.  It  is  evident 
in  every  case  that  the  total  quantity  of  acid  as  well  as  the  percentage 
of  free  hydrochloric  acid,  which  may  be  exceedingly  high  before 
()l)eration,  is  gradually  reduced  to  iK)rmal,  but  that  this  does  not 
(xcur  immediately  after  operation,  but  requires  about  two  to  three 
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months  before  the  normal  is  established,  after  which  it  continues 
to  remain  stationary.  Similarly  the  large  quantity  of  contents 
obtained  is  gradually  reduced  to  normal  after  operation,  while  the 
retention  observed  at  first  entirely  ^'anishes.  It  is,  therefore, 
evident  that  while  the  secretory  and  motor  functions  of  the  stomach 
are  at  once  markedly  improved  after  gastroenterostomy,  these 
functions  do  not  usually  become  normal  immediately,  but  just  as  in 
the  jjyloroplasty  cases  several  months  must  elapse  before  perfectly 
normal  conditions  are  established. 


Total 

Free 

Quantity 

of 

contents: 

acidity. 

HCl. 

After  test  meal. 

On  fasting  stomach 

M.  J.  operation: 

June 

27,  1908 

Before 

operation : 

May 

5,  1908 

.       .    120 

74 

280 

210 

After  operation: 

July 

24.  1908      . 

.       .      82 

70 

loo 

0 

July 

30.  1908 

.       .      62 

62 

86 

0 

Aug. 

10,  1908     . 

.      .      46 

38 

54 

0 

Sept 

2,  1908 

.       .      42 

30 

50 

0 

R.  R.  operation: 

June 

27,  1909 

Before 

operation: 

May 

11.,  1909      . 

.       .    105 

82 

310 

230 

After  operation: 

Aug. 

2,  1909 

.       .    100 

72 

96 

0 

Aug. 

30,  1909     . 

.       .      88 

66 

55 

0 

Sept 

1.5,  1909     . 

.      .      44 

32 

45 

0 

Deaths  foUowiug  Operations.  There  were  seven  deaths  following 
immediately  upon  operation;  these  occurred  from  the  third  to  the 
thirty-third  day.  In  one  instance  death  was  due  to  pneumonia 
following  a  secondary  gastroenterostomy  for  a  vicious  circle;  in  a 
second,  death  was  sudden,  due  to  pulmonary  embolism;  in  a  third, 
it  was  due  to  toxemia  from  an  intestinal  obstruction;  in  a  fourth  to 
persistent  vomiting,  due  to  a  vicious  circle;  in  a  fifth,  to  exhaustion 
from  a  postoperative  diarrhea,  and  in  a  sixth  aiul  seventh  to  broncho- 
pneumonia in  debilitated  individuals. 

The  following  table  illustrates  the  number  of  deaths  following 
immediately  ui)on  o])eration,  with  cause  of  death: 

1mmedi.\te  Results — De.vth.s. 
Day  of  <lpath 
No.  Sex.  after  operation.  Cause  of  deatli. 

I     .  .         M.  .'i  Pneumonia  following  a  secondary  ga.-*- 

froenterostonjy  (ot  a  vicious  circle. 
II  M.  7  Sudden   ileath   due    to    pulmonary   em- 

bolism. 

III  M.  23  Toxemia   due   to   intestinal   obstruction 

from  inflammatory  growth. 

IV  M.  33  PersistiMit  vomiting  due  to  vicious  circle. 
V                             I'.                         10  Kxhaustion,      persistent      postoperative 

diarrhea. 
VI  V.  5  Bronchopneumonia    following    one    day 

after  operation  in  a  weakened  patient; 
tleath  on  fifth  day. 
\ll  M  4  Bronchopneiinionia  in  a  very  we:ik  man. 
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The  results  of  gastroenterostomy  during?  the  first  year  of  the 
operation  are  fairly  satisfactory.  Of  the  100  cases  operated  on, 
7  had  died  immediately  following  operation,  and  the  results  of  16 
could  not  be  obtained;  the  results  are  therefore  tabulated  in  only 
77  cases,  consisting  of  43  males  and  iU  females;  the  results  were 
entirely  satisfactory  in  34  males  and  31  females,  that  is  in  65 
instances  (84.4  per  cent.),  and  unsatisfactory  in  9  males  and  3 
females,  that  is  in  12  instances  (15.6  per  cent.). 

Results  of  Operation'  during  First  Year. 


M 

lies. 

I 

Vnialcs. 

Age. 

Satisfactory 

Unsat 

isfactory. 

Satisfactory 

Uiisat 

isfactory 

20  to  30  J 

ears    . 

.       .      4 

1 

5 

1 

30  to  40 

" 

.      .      8 

1 

9 

1 

40  to  50 

" 

.    12 

4 

7 

0 

50  to  60 

" 

.       .      8 

1 

9 

1 

60  to  70 

" 

.       .      2 

2 

1 

0 

Total        ...   34  9  31  3 

Of  the  total  of  100  cases  the  final  results  of  19  are  unknown  while 
7  died  soon  after  operation,  leaving  74  cases.  Of  these  the  results 
were  satisfactory  in  32  males  and  29  females,  that  is,  61  (84.2  per 
cent.)  and  unsatisfactory  in  8  males  and  5  females,  that  is,  13 
(15.S  per  cent.). 

Results  after  First  Year  of  Remaining  Seventy-four  Cases. 


Males. 

Females. 

Age. 

Satisfact 

ory 

Unsatisfactory. 

Sat 

sfactory.         Unsa 

tisfa 

20  to  30  years     . 

.      .     3 

1 

1 

1 

30  to  40      " 

.       .      8 

2 

8 

2 

40  to  50      " 

.       .    11 

3 

7 

0 

50  to  60      " 

.      8 

1 

9 

1 

60  to  70      " 

.       .      2 

1 

1 

1 

Total        ...   32  8  29  5 

In  the  following  table  are  noted  the  iuiml)er  of  cases  that  have 
been  observed  from  one  to  eleven  years  after  operation  together 
with  the  final  results.  The  average  of  the  satisfactory  recoveries 
is  shown  to  be  84.2  per  cent.  If  we  deduct  from  this  luimber  7 
per  cent,  that  those  cases  already'  referred  to,  in  which  death  occurred 
immediately  upon  operation,  the  percentage  of  favorable  results  is 
reduced  to  77.2  per  cent. 

In  a  series  of  Roentgen-ray  plates  made  in  four  cases,  all  of  which 
had  been  operated  on  over  a  year,  it  was  demonstrated  that  while  in 
most  instances  the  gastroenterostomy  opening  was  functioning 
quite  normally  a  portion  of  the  gastric  contents  continued  to  empty 
itself  through  the  pylorus. 
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ExD  Results  in  Years  after  Operation  of  Gastroexterostomy. 


Years. 
1 

rotal  No. 
cases. 

.     9 

of 
tory 

Satisfactory 
results. 

8 
5 
7 
6 
3 
5 
5 
9 
6 
6 
3 
recoveries 

Unsatisfact- 
ory results. 

1 
0 

1 
1 

1 

2 
0 
0 

1 
2 
2 

Percentage  of 
satisfactory 
recoveries. 

88.8 

2 

5 

100.0 

3 

.     8 

87.5 

4 

7 

85.7 

5 

4 

75.0 

6 

.     7 

71.4 

7 

5 

100.0 

8 

9 

100.0 

9     .      .      . 

.     7 

85.7 

10     .      .      . 

.     8 

75.0 

11     .      .      . 

5 

60.0 

Average  o 
Deaths 

percentage  of 
results 

satisfac 

.      .   8-4.2 
.      .     7.0 

Favorable 

.      .    77.2 

Fom  our  observations  of  a  study  of  100  cases  of  gastroenterostomy 
we  believe  we  are  justified  in  arriving  at  the  following  conclusions: 

1.  The  largest  proportion  of  cases  in  our  series  in  which  gastro- 
enterostomy was  performed  occurred  between  the  thirtieth  and 
sixtieth  years,  while  the  largest  proportion  of  cases  in  which  pyloro- 
plasty was  performed  occurred  between  the  thirty-fifth  and  fiftieth 
years. 

2.  Of  the  total  number  of  cases  of  gastroenterostomy  there  were 
56  males  and  44  females,  while  the  total  number  in  the  pyloroplasty 
series  numbers  63  males  and  37  females. 

3.  The  duration  of  the  symptoms  in  our  gastroenterostomy 
cases  varied  from  one  month  to  nineteen  years,  the  average  duration 
being  nine  and  a  half  years,  while  the  duration  of  symptoms  in 
our  pyloroplasty  cases  varied  between  one  and  one  half  months  to 
twenty-five  years,  the  average  duration  being  nine  and  a  half  years. 

4.  In  the  gastroenterostomy  cases  the  symptoms  appeared  in  the 
following  proportions:  pain  90  per  cent.  (51  males  and  39  females); 
vomiting  in  65  per  cent.  (36  males  and  29  females) ;  hematemesis 
in  23  per  cent.  (18  males  and  5  females);  melena  in  44  per  cent. 
(28  males  and  16  females);  retention  in  36  per  cent.  (19  males  and 
17  females);  while  in  the  pyloroplasty  cases  pain  was  present  in 
92  per  cent,  of  cases  (58  males  and  .34  females);  vomiting  in  64  per 
cent.  (44  males  and  20  females);  hematemesis  in  21  per  cent.  (15 
males  and  6  females);  melena  in  46  per  cent.  (29  males  and  17 
females) ;  retention  in  42  per  cent.  (27  males  and  15  females). 

5.  In  the  gastroenterostomy  series  the  ulcer  cases  are  arranged  as 
follows:  there  are  46  cases  of  gastric  ulcer  (32  males  and  14  females), 
38  duodenal  ulcers  (15  males  and  23  females),  making  a  total  of 
84  cases.  In  the  pyloroplasty  cases  there  were  55  cases  of  gastric 
ulcer  (36  males  and  19  females)  and  32  duodenal  ulcers  (21  males 
and  11  females,  making  a  total  of  87  ca.ses.  It  will  be  noted  that 
in  both  series  there  is  a  preponderance  of  males  over  females,  and 
of  gastric  over  duodenal  ulcers. 
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6.  In  67  of  the  gastroenterostomy  patients  operated  on  for 
obstruction  44  were  due  to  gastric  ulcer,  14  to  duodenal  ulcer,  and 
9  to  adhesions,  while  pyloroplasty  was  performed  for  obstruction 
in  64  instances;  for  gastric  ulcer  in  51,  for  duodenal  ulcer  in  7,  and 
in  6  for  adhesions. 

7.  In  our  gastroenterostomy  cases  secondary  oi)erations  were 
performed  in  four  instances  to  correct  immediate  difficulties  while 
in  the  pyloroplasty  cases  secondary  operations  were  required  in  the 
same  number  of  instances  for  a  similar  purpose. 

S.  After  gastroenterostomy  satisfactory  results  were  secured  in 
82  per  cent,  of  cases,  and  unsatisfactorj'  in  18  per  cent.,  while  pyloro- 
plasty was  immediately  successful  in  90  per  cent,  cases  and  unsatis- 
factory in  10  per  cent. 

9.  There  were  seven  deaths,  following  immediately  upon  the 
operation  of  gastroenterostomy,  while  but  five  deaths  followed 
pyloroplasty. 

10.  Of  the  77  cases  of  gastroenterostomy  followed  during  the 
first  year  of  the  operation  the  results  were  satisfactory  in  84.4 
per  cent,  and  unsatisfactory  in  15.6  per  cent.,  while  of  the  82  cases 
of  pyloroplasty  the  results  were  entirely  satisfactory  in  93.9  per 
cent.,  and  unsatisfactory  in  6.1  per  cent. 

11.  Of  the  gastroenterostomy  cases  numbering  74  followed  after 
the  first  year  of  operation,  the  results  were  satisfactory  in  84.2 
per  cent.,  and  unsatisfactory  in  15.8  per  cent.,  while  of  the  pyloro- 
plasty cases  numbering  78,  the  results  were  satisfactory  in  93.6 
per  cent.,  and  unsatisfactory  in  6.4  per  cent. 

12.  The  end  results  in  the  gastroenterostomy  cases  showed  a 
percentage  of  77.2  per  cent,  of  satisfactory  recoveries,  while  the 
pyloroplasty  cases  showed  a  percentage  of  88.6  per  cent. 

It  is  quite  evident  from  our  study  of  100  gastroenterostomy 
operations  and  from  a  similar  number  of  pyloroi)lasties  that  the 
immediate  as  well  as  the  final  results  are  clearly  in  favor  of  pyloro- 
plasty. The  only  indications  in  favor  of  gastroenterostomy  are, 
as  we  have  already  pointed  out,  in  those  instances  in  which  there 
is  an  inability  to  mobilize  the  duodenum  when  adhesions  are  too 
dense,  and  in  those  cases  in  which  there  is  a  thickening  and  infiltra- 
tion about  the  pylorus  due  to  hypertrophic  ulceration,  conditions, 
however,  which  in  our  experience  occur  but  rarely.  Again  there  is 
no  possibility  of  excising  the  ulcers  when  performing  gastro- 
enterostomy, as  can  frequently  be  accomplished  in  pyloroplasty, 
when  they  are  in  the  anterior  wall. 

"While  in  some  instances  gastroenterostomy  may  be  the  operation 
of  choice,  nevertheless  we  believe  that  on  account  of  its  comparative 
unsatisfactory  end  results,  it  should  be  as  far  as  possible  limited 
to  the  relief  of  stenosis  of  the  pylorus,  due  to  malignant  disease,  and 
that  usually  in  nearly  all  other  conditions  {jyloroplasty  and  pylorec- 
tomy  are  safer  and  more  satisfactory  procedures. 
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PROLONGED  FASTING  IN  DIABETES.i 
By  Frederick  M.  Allen,  M.D., 

NEW  YORK. 

(From  the  Hospital  of  the  Rockefeller  Institute  for  Medical  Research,  New  York.) 

Partial  pancreatectomy,  with  preservation  of  the  pancreatic 
duct  so  as  to  avoid  atrophy  of  the  remnant,  gives  a  more  satis- 
factory reproduction  of  cUnical  diabetes  than  is  afforded  by  von 
Mering  and  INIinkowski's  total  pancreatectomy  or  Sandmeyer's 
method  of  slow  pancreatic  atrophy.  Simple  lowering  of  the  sugar 
tolerance  without  diabetes,  or  diabetes  varying  in  intensity  from 
the  mildest  to  the  very  severe,  can  thus  be  produced  at  will.  As 
previously  pointed  out,-  animals  thus  prepared  constitute  valuable 
test-objects  and  afford  favorable  opportunities  for  research  con- 
cerning diabetic  therapy.  In  the  milder  types  the  measures  ordin- 
arily used  in  human  diabetes,  namely,  restriction  of  carbohydrate 
or  protein  and  brief  fasting,  if  necessary,  suffice  to  keep  the  animals 
sugar-free  and  in  good  condition  indefinitely.  But  in  a  more  .severe 
type  these  measures  do  not  suffice  and  the  animal  quickly  passes 
into  a  hopeless  condition  if  more  radical  treatment  is  delayed.  In 
this  type  the  initial  fast  must  sometimes  be  measured  in  weeks 
rather  than  in  days.  The  subsequent  diet  must  be  such  as  to  keep 
the  animal  at  a  low  level  of  weight  and  metabolism.  Certain 
influences  which  increase  either  weight  or  metabolism  tend  to  bring 
back  glycosuria  in  these  animals  as  in  human  patients.  If  glycosuria 
l)ersists  in  any  animal  the  result  is  a  downward  sefpieuce  of  lowered 
tolerance,  emaciation,  weakness,  cachexia,  and  death,  with  parallel 
degenerative  changes  in  the  islands  of  Langerhans.  If  glycosuria 
is  prevented,  the  animals  may  remain  lively  and  strong  though  thin; 
they  may  improve  somewhat  with  time,  and  the  islands  .seem  to 
be  sj)ared.  This  evidence  supports  the  hypothesis  that  one  set  of 
influences  overtax  and  injure  the  internal  function  of  the  pancreas, 
and  the  opposite  set  of  influences  protect  and  rest  the  internal 
function  of  the  pancreas. 

The  treatment  of  diabetes  at  the  Rockefeller  llosi)ital  has  been 
based  upon  these  animal  experiments.  The  patients  admitted  have 
been  forty-four,  chosen  as  the  most  severe  out  of  a  considerable 
munber  of  ai)plicants,  and  representing  a  sufficient  variety  as 
respects  age,  social  condition,  and  other  factors.  Certain  points 
may  here  be  mentioned  concerning  (1)  the  initial  fast  and  ['2)  the 
sub-secjuent  diet. 

'  Iloiid  at  fho  niootiiiK  of  the  .X.ssoci.Ttinti  of  Ainoric;\ii  Physiriaiis,  Wa-shiiiRton, 
I).  ('..  May,  lOL'i. 

'.Mien,  F.  M.,  Studies  PonoerniiiK  ( lis  ruMiria  and  Dial^eips,  Ilarvaid  I'niversify 
Press,  rambridRO,  Massachusetts. 
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Fasting  has  been  emi)l()ye(l  hy  writers  from  Xauuyn  to  (luelpa. 
The  same  writers  describe  a  numerous  chiss  of  (Hal)eties  who  are 
not  made  sugar-free,  but  go  on  with  glycosuria  and  acidosis  antl  die 
in  coma.  Other  patients  are  made  sugar-free  only  after  months 
of  strict  dietary  treatment,  including  occasional  single  or  rei)eated 
fast-days.  Present  experience  indicates  that  the  glycosuria  in 
cases  of  even  the  severest  ty])e  of  diabetes  may  with  advantage 
be  cleared  up  by  one  initial  fast.  The  necessary  duration  ma\- 
sometimes  be  as  long  as  eight  or  ten  days.  In  one  case  of  maximum 
severity  in  a  youth,  aged  seventeen  years,  the  changes  accomi)anyiug 
fasting  were  studied  by  Dr.  Eugene  Du  Bois  in  the  respiration 
calorimeter.  He  found  that  at  the  outset  the  total  metabolism 
was  about  tS  per  cent,  above  normal  and  the  patient  was  excreting 
all  or  nearly  all  of  the  sugar  formed  from  protein  and  burning 
practically  no  sugar  at  all.  In  a  nine  days  fast  the  glycosuria 
ceased,  the  total  metabolism  fell  to  about  20  per  cent,  below  normal, 
and  the  resi)iratory  quotient  showed  that  the  sugar  formed  from 
protein  was  being  burned.  It  will  be  remembered  that  respiratory 
Cjuotients  in  the  most  severe  cases  during  the  "  oat  cure"  do  not  show 
increased  combustion  of  carbohydrate.  The  above  metabolic 
observations  are  new  and  constitute  important  evidence  for  the 
•functional  element  in  the  etiology  of  human  diabetes,  since  they 
show  to  what  extent  recovery  can  take  place  within  a  few  days 
when  the  most  complete  possible  rest  is  given  the  weakened  meta- 
bolic function. 

Severe  acidosis,  which  is  known  to  be  diminished  l)y  the  shorter 
fasts  previously  employed,  is  still  more  reduced  by  the  more  pro- 
longed fasting.  Dangerously  weak  and  emaciated  patients  have  borne 
the  fasting  with  apparent  benefit,  giving  the  imj)ression  that  they 
had  been  suffering  more  from  intoxication  than  from  lack  of  nutrition. 
Alcohol  is  valuable  during  fasting  as  a  food  which  docs  not  jjroduce 
glycosuria,  though  its  use  is  not  essential.  Broadly  speaking,  freedom 
from  glycosuria  seems  attainable  in  all  cases  of  uncomplicated  human 
diabetes  before  there  is  danger  of  death  from  starvation.  In  a  few 
cases  seen  personally  or  described  by  others,  death  from  some 
severe  complication  has  occurred  before  the  urine  became  sugar-free. 
In  such  cases  to  date  the  complication  has  been  a  severe  infection, 
or  some  condition  strongly  tending  to  increase  metabolism  or 
produce  nervous  or  circulatory  disturbance.  The  fasting  has  not 
appeared  harmful  even  in  these  few  cases  where  it  has  not  been 
successful.  One  case  of  incipient  gangrene  and  one  dangerous  car- 
buncle cleared  up  rapidly  under  fasting,  and  threatening  complica- 
tions of  infectious  or  any  other  character  are  considered  an  indication 
for  the  radical  treatment  as  described.  Xo  contraindication  has  been 
met,  unless  it  be  the  appearance  of  nausea,  vomiting,  and  j)rostra- 
tion  while  fasting.  One  woman  died  in  such  an  attack;  but  there 
were  attacks  of  this  character  in  her  previous  history,  and  it  is  not 
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positive  that  either  the  attack  or  the  death  was  due  to  the  fasting. 
One  man  began  to  vomit  and  feel  unwell  on  the  seventh  day 
of  fasting.  He  was  fed  and  the  symptoms  immediately  passed 
off.  After  two  weeks  of  restricted  diet  a  second  fast  easily  cleared 
up  the  glycosuria.  This  simple  precaution  apparently  prevents 
danger  even  in  this  rare  type  of  cases,  and  in  other  cases  there  has 
never  been  any  sign  of  danger  or  harm. 

Though  the  initial  fast,  to  clear  up  glycosuria  and  other  symptoms, 
is  generally  a  very  simple  matter,  the  subsequent  diet,  to  maintain 
this  condition,  is  sometimes  difficult.  It  is  unquestionably  true, 
in  accord  with  Joslin's^  warning,  that  when  glycosuria  is  abolished 
and  strength  diminished  by  long  fasting,  and  then  glycosuria  and 
acidosis  allowed  to  return  through  improper  diet,  the  last  state 
of  that  man  may  be  worse  than  the  first.  Herein  may  be  found  the 
causes  of  failure  in  past  attempts  of  this  sort.  After  the  fasting 
patient  has  been  completely  sugar-free  for  one  or  two  days,  feeding 
is  begun  as  outlined  in  former  papers,**  and  the  tolerance  of  the 
patient  for  carbohydrate,  protein,  and  fat  is  determined.  Just  as 
fasting  is  continued  not  for  any  limited  number  of  days,  but  as 
long  as  necessary  for  sugar-freedom,  so  also  the  diet  is  governed 
not  by  any  theoretical  standard  of  protein  or  calories,  but  by  the 
amount  of  each  food  that  can  be  given  in  each  individual  case  while 
keeping  the  urine  clear.  Under  this  program  even  weak  and  emaci- 
ated patients  have  been  subjected  to  under-nutrition  in  both 
protein  and  calories  for  weeks  or  months  continuously,  with  ultimate 
benefit.  Any  trace  of  glycosuria  is  the  signal  for  a  fast-day  with 
subsequent  modification  of  diet,  and  routine  fast-days  are  often 
used  as  frequently  as  once  a  week  even  in  absence  of  glycosuria. 
While  individual  details  must  be  reserved  to  a  later  publication, 
two  principles  in  the  management  of  severe  cases  may  be  mentioned, 
namely,  the  benefit  of  keei)ing  the  patient  pernianentl\'  below 
weight,  and  the  advisal)ility  of  restricting  the  (juantity  of  fat  in  the 
diet. 

A  slight  temporary  rtMluctioii  of  weight  was  practiced  in  some 
cases  by  Naunyn,  whose  exampl(>  has  hvcu  widely  followed.  This 
was  not  carried  to  the  point  of  al)olishing  glycosuria  and  acidosis 
in  the  severest  cases;  and  generally  the  attempt  has  been  to  maintain 
these  patients  at  the  highest  possible  level  of  weight  and  nutrition, 
with  the  idea  of  helping  them  to  withstand  a  wasting  disease.  The 
present  idea  is  th(>  o})posite  to  this,  namely,  that  the  reduction  of 
weight  is  in  itself  beueticial  to  the  dial)etic  condition  and  serves 
to  spare  the  weakened  function  and  increase  tolerance.  This 
measure,  like  the  others,  is  carried  to  any  point  that  may  be  neces- 

'  Discussion  of  paper  ;it  niootiiiK  of  Suffolk  County  Medical  Society  in  connection 
with  Rf>ston  Medical  Library,  Decenilier  2,  1914. 

'  Allen,  F.  M.,  .lour,  .\nier.  Med.  .V.ssoc,  Scpteniher  12,  1914;  Bost<in  Med.  and 
Surg.  Jour.,  February  18,  191.5. 
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sary  in  any  particular  instance.  Sometimes  a  slight  reduction 
of  weight  suffices  even  for  a  severe  case.  Again,  a  well-nourished 
patient,  easily  kept  free  from  glycosuria,  was  reduced  by  twenty 
kilograms  merely  because  of  a  slight  stubborn  ketonuria  and  a 
persistently  high  blood-sugar.  Most  patients  are  able  to  regain 
weight  to  a  greater  or  less  extent,  but  few  severe  ones  are  able 
to  return  fully  to  normal  weight.  Any  increase  that  is  possible 
without  return  of  symptoms  is  permitted.  Any  gain  that  brings 
back  glycosuria  or  ketonuria  is  checked.  The  experience  in  human 
patients  thus  far  runs  parallel  to  that  in  the  animal  experiments 
upon  which  this  suggestion  was  founded. 

In  the  treatment  of  diabetes  heretofore,  fat  has  been  freely 
given  and  even  forced  upon  the  patient.  It  has  been  restricted 
only  in  certain  cases  with  high  acidosis  and  danger  of  coma.  The 
doctrine  has  been  that  fat  does  not  affect  diabetic  glycosuria  except 
in  very  rare  "fat-sensitive"  patients;  also,  that  the  diabetic  must 
receive  the  number  of  calories  required  by  his  metabolism,  plus 
the  number  of  calories  lost  as  sugar  and  acetone  bodies  in  the  urine, 
and  fat  has  been  considered  the  best  food  for  crowding  in  these 
calories.  Anyone  can  readily  convince  himself  that,  in  a  suitably 
severe  diabetic  who  is  symptom-free  for  days  or  weeks  on  a  fixed 
diet,  the  addition  of  some  quantitiy  of  butter  or  olive  oil  to  the  diet 
will  bring  back  the  glycosuria,  ketonuria,  and  other  symptoms 
immediately  or  within  a  short  time.  The  feeding  of  fat  alone  does 
not  cause  glycosuria,  and  there  is  no  proof  that  the  sugar  is  formed 
from  the  fat;  more  probably  the  sugar  excretion  results  from  the 
stimulating  efi'ect  of  fat  upon  metabolism.  The  overtaxing  of  the 
patient's  metabolism  by  giving  fat  beyond  the  limit  of  tolerance 
may  be  an  additional  explanation  of  the  failure  to  keep  certain 
patients  free  from  glycosuria  and  ketonuria  under  former  methods 
of  treatment. 

Concerning  any  proposed  treatment,  inquiry  is  proper  whether 
it  is  new  and  whether  its  results  are  superior  to  those  of  the  old 
methods.  The  following  statements  can  be  made  regarding  these 
points. 

The  principle  tentatively  suggested  that  increase  of  weight  or 
metabolism  increases  strain  upon  the  internal  pancreatic  function 
and  reduction  of  weight  or  metabolism  reduces  strain  upon  the 
internal  pancreatic  function,  is  new,  and  if  it  proves  valid  will  be  a 
useful  general  guide  in  treatment.  The  animal  experiments  likewise 
are  entirely  new.  'i'he  general  policy  of  insisting  upon  prompt 
and  lasting  freedom  from  glycosuria  and  acidosis  in  all  cases  of 
diabetes,  even  the  severest,  is  a  new  one.  In  addition,  the  main 
features  wherein  the  proposed  treatment  differs  from  the  i)reviously 
established  methods  may  be  summarized  under  the  following 
five  headings.  The  first  two  represent  differences  merelv  of  degree, 
in  that  the  proposed  treatment  is  more  radical  than  the  old ;  namely, 
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first,  an  initial  fast  sufficient  to  clear  up  glycosuria  in  any  case 
and  then  one  or  two  days  longer;  second,  a  subsequent  diet  such  as 
to  keep  glycosuria  and  acidosis  permanently  absent,  with  as  many 
interspersed  fast-days  as  necessary  for  this  purpose.  The  third 
and  fourth  features  represent  differences  not  in  degree  but  in  kind, 
and  are  diametrically  opposed  to  the  prevalent  teachings;  that  is, 
the  third  opposes  the  idea  that  the  diabetic  should  be  kept  at  the 
highest  possible  level  of  weight  and  strength,  and  that  gain  in 
weight  is  synonymous  with  improvement;  and  it  substitutes  for 
this  the  plan  of  keeping  most  severe  diai)etics  intentionally  and 
permanently  at  a  sufficiently  low  level  of  weight  and  metabolism, 
in  the  belief  that  return  of  symptoms  and  downward  progress  is 
thus  prevented.  The  fourth  feature  stands  opposed  to  the  doctrines 
that  fat  feeding  does  not  appreciably  influence  diabetic  glycosuria, 
and  that  calories  lost  in  the  urine  should  be  replaced  by  additional 
calories  in  the  diet,  preferably  in  the  form  of  fat.  It  opposes  to 
these  the  observation  that  addition  of  fat  to  a  fixed  diet  suffices 
to  bring  back  l)oth  glycosuria  and  ketonuria  in  most  severe  diabetics, 
and  the  principle  that  the  patient's  tolerance  for  fat  and  calories 
should  be  followed  in  the  same  way  as  the  tolerance  for  carbohydrate 
and  protein.  The  fifth  feature  consists  merely  of  routine  or  inci- 
dental matters,  which  are  not  without  practical  importance.  Among 
these  may  be  mentioned  (1)  the  diet  such  as  not  to  overtax  tolerance 
and  yet  satisfy  the  patient  sufficiently  that  he  will  follow  it  contin- 
uously at  home;  (2)  the  absence  of  any  specific  craving  for  carbo- 
hydrate such  as  diabetics  are  supposed  to  manifest,  and  the  contra- 
diction of  the  prevalent  idea  that  most  severe  dialectics  caimot 
be  trusted;  (3)  the  avoidance  of  the  need  of  alkali  for  more  than 
a  few  days,  and  therewith  relief  from  disturbances  due  either  to 
acidosis  on  the  one  hand  or  to  prolonged  large  doses  of  soda  on  the 
other;  (4)  the  principle  of  clearing  uj)  tlic  urine  quickly  and  devot- 
ing the  greater  ])art  of  tlie  stay  in  hospital  to  educating  the  patient, 
rather  than  devoting  the  greater  part  of  the  stay  in  hospital  to 
clearing  up  the  urine  and  dismissing  the  patient  shortly  thereafter; 
(5)  instruction  of  the  i)atient  in  the  simj)le  means  of  controlHng 
his  own  condition,  through  liis  (bet,  his  i)ody  weight,  and  xUc  daily 
testing  of  his  own  urine  with  Benedict's  solution. 

The  inunediate  results  as  observed  up  to  the  ])resent  have  aj)- 
peared  uniformly  beneficial.  Reports  from  a  number  of  clinicians 
experienced  in  the  (»lder  methods  of  treating  diabetes  agree  that 
these  results  under  the  new  method  are  more  favorable.  Also  the 
relative  simi)licity  of  the  proposed  method,  and  the  fact  that  it 
stojes  glycosuria  without  running  any  risk  of  acidosis,  makes  it 
available  for  a  large  body  of  general  practitioners  wlio  have  herett)- 
fore  not  felt  safe  in  withdrawing  carbohydrate  or  attempting 
to  stoj)  glycosuria  in  cases  with  any  marked  ketonuria.  Patients 
also  generally  accept  radical  treatment  with  (piick  decisive  results 
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more  readily  than  the  weeks  or  months  of  privation  heretofore 
used  in  stopping  glyeosuria,  and  the  c|uiek  rehef  from  poly])ha(;ia, 
polydipsia,  and  other  symptoms  aids  furtiier  in  securing  their 
cooperation.  For  these  reasons  it  is  believed  that  the  innovations 
described  are  of  some  real  value.  As  respects  the  remote  results 
and  the  influence  on  the  ultimate  prognosis  of  severe  dial)etes, 
longer  experience  must  decide.  A  question  is  here  involved  whether 
diabetes  is  an  inherently  progressive  disease  or  whether  it  is  the 
simple  weakness  of  a  metabolic  function.  If  it  is  the  former, 
patients  must  ultimately  go  down  hill  and  die,  though  not  in  diabetic 
coma,  and  the  benefit  will  consist  only  in  lengthening  their  lives 
and  keei)ing  them  more  comfortable.  If  it  is  the  latter,  downward 
progress  may  be  indefinitely  prevented  by  avoiding  overstrain 
of  the  weak  function,  iust  as  in  animals.  Among  the  patients 
treated  thus  far,  during  a  variable  numl)er  of  months  in  the  hospital 
and  at  home,  spontaneous  downward  progress  has  not  yet  been 
obser\ed.  Whatever  the  ultimate  outcome,  two  conclusions  seem 
justified  by  present  knowledge:  (1)  that  this  treatment  removes 
glycosuria  and  acidosis  more  quickly  and  surely  than  has  been 
the  ])ractice  heretofore,  and  (2)  that  patients  do  better  when  glyco- 
suria and  acidosis  are  removed  than  when  they  are  allowed  to 
continue. 


PRESENT-DAY    TREATMENT   AND   PROGNOSIS   IN   DIABETES. 
Bv  Elliott  P.  Joslin,  M.I)., 

BOSTON,    MASSACHUSETTS. 

(From  the  Nutrition  Laboratory  of  the  Carnegie  Institution  of  Wa.-shington  in  Boston, 

and  the  Department  of  Theory  and  Practice  of  Medicine  of  the  Harvard 

Medical  School,  Boston.) 

It  is  no  exaggeration  to  say  that  the  advance  in  the  actual  treat- 
ment of  diabetes  mellitus  during  the  twehe  months  just  passed 
has  been  greater  than  in  any  year  since  Hollo's  time,  and  it  should 
be  emphasized  that  this  improvement  in  treatment  comes  not  by 
chance,  but  as  a  result  of  patient  scientific  experimentation,  which 
has  been  based  upon  the  work  of  the  foremost  investigators  in  both 
laboratory  and  clinic.  It  follows  experiments  ui)on  animals,  and  is 
an  answer  to  those  critics  who  have  claimed  that  animal  experi- 
mentation in  diabetes  had  failed  to  justify  itself.  At  the  same  time 
better  and  simpler  technical  methods  for  the  study  of  the  blood, 
urine  and  respiratory  exchange,  as  well  as  new  knowledge  of  the 
metabolism  of  diabetes,  have  contributed  a  share  to  this  improve- 
ment. The  truthfulness  of  the  foregoing  is  easily  shown.  One 
year  ago  physicians  were  generally  afraid  to  teach  their  patients 
to  test  their  urines  for  sugar;  today  the  physician  feels  himself 


486 


joslin:  present-day  treatment  of  diabetes 


to  so  much  greater  an  extent  master  of  the  disease  that  this  is  one 
of  the  first  steps  to  be  taken. 

The  advantage  of  maintaining  the  urine  sugar-free  has  been 
universally  recognized,  but  all  have  conceded  that  this  was  im- 
possible without  danger  from  acidosis  and  inanition.  Fasting  and 
a  low  diet  have  been  known,  but  it  is  only  fair  to  give  Allen  the 
credit  of  first  to  see  the  therapeutic  significance  of  inanition  upon  a 
severe  case  of  diabetes,  second  to  prove  upon  diabetic  dogs  that 
prolonged  fasting  would  render  them  sugar-free,  and  third  to  have 
the  courage  of  his  convictions  and  apply  this  principle  to  human 
diabetes.  Thanks  to  Dr.  Frederick  ]M.  Allen  we  no  longer  nurse 
diabetics — we  treat  them! 

A  review  of  all  my  private  cases  of  diabetes,  undertaken  for 
this  special  purpose,  has  convinced  me  that  prolonged  fasting  has 
produced  results  far  and  away  ahead  of  any  methods  which  I  have 
hitherto  employed.  For  myself,  I  consider  the  impression  which  I 
have  thus  obtained  of  far  more  value  than  any  statistics  which  my 
records  afford,  but  it  is  almost  my  duty  to  present  these  as  well. 


Table  I. — Cases  under  Observation  Mat  1,  1914,  to  Mat  1,  1915. 


Cases. 

Total. 

Traced. 

Dead. 

Alive. 

No.        Per  cent. 

No. 

Per  cent. 

Total 

211 

211 

31             14.7 

180 

85.3 

Old 

75 

75 

11             14.7 

64 

85.3 

New 

136 

136 

20             14  7 

116 

85.3 

Fasted 

55 

55 

0             1J.9 

49 

89.1 

Not  fasted 

Old  cases  are  those  first  seen  prior  to  May  1,  1914;  new  cases  are  those  first  seen  after  Mav  1. 
1914. 

Table  II. — Age  at  Death  of  Fatal  Cases. 


Cases. 


Total.      0-10 


11-20      21-30      31-40      41-50 


Old 
New 


11 
20 


51-60      61-70      71-80 


As  a  matter  of  fact,  I  have  seen  211  cases  (75  old  and  \'M\  new) 
of  diabetes  in  the  twelve  months  from  May,  1014  to  ]\Iay,  1015. 
All  of  these  have  been  traced  and  are  available  for  statistics.  (See 
Tables  I  and  II.)  Of  these  K-5  are  dead,  a  mortality  of  15  per  cent. 
Fifty-five  of  the  211  cases  were  fasted  and  of  these  (>  died — a 
mortality  of  1 1  per  cent.  In  this  paper  I  will  discuss  the  causes  of 
death  of  fatal  cases  among  the  number  fasted.  .  Case  No.  ()4S  was 
the  first  case  I  fasted,  and  I  simpl\  kei)t  her  sugar-free  a  part  of 
one  day  in  May,  and  then  allowed  her  gradunllx  to  return  to  her 
former  diet.  She  died  in  coma  June  Ki.  1014.  Case  No.  707 
was   m\'   second   case   to   nndrrilo   fastinu.   aii<l    he   iic\(T  actualU' 
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became  sugar-free.  He  at  once  returned  home,  broke  all  dietetic 
restrictions,  and  died  in  forty-six  days  of  coma.  I  had  not  then 
gained  sufficient  confidence  in  the  treatment  to  impart  it  to  the 
patients  and  to  prevail  upon  them  to  carry  it  tlirough  to  the  end. 
Today  there  is  no  need  of  that,  for  one  patient  laughs  the  other 
half  through  the  fasting  days.  Another  death  was  Case  Xo.  855, 
aged  seventy  years,  onset  at  fifty-eight  years,  weight  220,  who  was 
first  seen  by  me  four  days  after  an  operation  for  appendicitis,  during 
which,  unfortunately,  a  large  quantity  of  ether  was  employed. 
Despite  fasting,  which  for  the  most  of  the  time  had  been  nearly 
absolute,  he  never  became  sugar-free.  He  died  of  heart  failure, 
without  coma,  but  probably  associated  with  a  necrosis  of  the  cells 
of  the  liver  and  pancreas.  Case  Xo.  76-i  was  fasted  after  leaving 
my  supervision  by  another  physician.  The  patient  broke  treatment, 
exercised  unusually,  and  died  promptly  in  coma.  He  lived  .some 
four  hundred  miles  from  Boston,  and  se\en  miles  from  the  physician 
in  attendance,  and  was  that  physician's  first  ease.  Case  No!  576 
was  fasted.  He  died  of  recurrence  of  cancer  in  the  scar  of  the 
abdominal  incision  forty-seven  days  after  the  growth  had  been 
removed  from  the  bla<lder  by  Dr.  Chute.  Case  Xo.  430,  who 
developed  diabetes  in  June  of  1908,  at  the  age  of  fifty-two  years, 
came  under  my  observation  in  July,  1911,  and  was  fasted  for  a 
day  in  September,  1914.  He  returned  to  Canada  and  diefl  on  March 
12,  1915,  of  diabetic  coma.  The  other  49  cases  which  have  been 
fasted  are  alive. 

Corroborative  evidence  of  the  value  of  Dr.  Allen's  ideas  is  the 
gratifying  fact  to  me  that  the  last  death  to  occur  while  the  patient 
was  under  my  personal  supervision  in  a  hosj)ital  was  on  August 
29,  1914.  That  patient.  Case  Xo.  758,  had  a  blood-pressure  of  215, 
and  died  of  coma.  Since  that  date  48  cases  have  been  treated  by 
me  in  hospitals  without  a  death. 

The  study  of  the  respiratory  quotient  of  two  groups  of  fatal 
cases  of  diabetes  and  another  group  of  living  cases  furnishes  evidence 
which  is  worthy  of  mention.  These  investigations  were  made 
at  the  Xutrition  Laboratory  of  the  Carnegie  Institution  in  con- 
junction with  Professor  Francis  G.  Benedict,  and  are  illustrated 
in  Tables  HI  and  IV.  In  the  first  group  of  fatal  cases  with  a 
respiratory  quotient  of  0.71,  the  duration  of  life  following  the  period 
of  observation  varied  between  forty-four  and  fourteen  days.  In 
another  group  of  eight  fatal  cases  with  the  somewhat  higher  res- 
piratory quotient  of  0.74,  the  duration  of  life  under  similar  con- 
ditions varied  from  four  hundred  and  forty-two  to  seventy  days. 
In  comparison  with  these  groups  of  fatal  cases,  there  is  a  group 
of  four  cases  still  living.  The  average  respiratory  quotient  of  these 
four  cases  was  0.715,  but  the  duration  of  life  had  already  reached, 
up  to  ]\Iay  1 ,  1915,  from  eight  hundred  and  sixty-two  to  one  hundred 
and  thirty-four  days.      These   patients  are  now   (June   1,   1915) 
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all  alive  and  are  in  good  condition.    Furthermore,  they  have  been 
treated  along  lines  employed  by  Dr.  Allen. 

Respiratory  Quotient  in  Severe    Diabetes. 

Observers.  U.  Q. 

Weintraud  and  Laves  0.70 

Nohring-Schmoll  0.72 

Magnus-Levy  0.71 

Mohr  0.72 

Benedift  and  Joslin  0.73 

Roily  0.74 

Grafe  and  Wolf  0.74 

Benedict  and  Joslin  '  0.73 

T.\BLE   IV. — Respir.\tory   Quotient   in   Fatal  and    Living   Cases   of   Severe 

Diabetes  Compared. 


Table 

III. 

— Respii 

Year. 

■  Cases. 

1894 

1 

1897 

2 

1905 

2 

1907 

1 

1908-19 U 

19  . 

1912 

8 

1912 

3 

1912-1914 

7 

Fatal  oases. 

Four 

living  cases. 

No.  of 

Days  before 

Case 

Day 

s  before 

cas2s. 

ooma. 

R.  Q. 

number. 

May 

1.  1915 

R.  Q. 

6 

44-14 

0.71 

552 
765 
786 

862 
187 
173 

0.72 
0.73 
0.71 

8 

442-70 

0.74 

806 

134 

0.70 

4  cases 

86 

2-134 

0.7L 

The  behavior  of  the  various  types  of  diabetes  under  fasting  and 
a  low  diet  is  not  quite  uniform.  The  mild  and  moderatelx'  severe 
cases  have  done  well  and  time  has  been  saved  in  the  initial  treat- 
ment. A  good  many  of  the  moderately  severe  cases,  who  frequently 
showed  sugar,  now  keep  sugar-free  easily  and  this  has  contributed 
much  to  their  peace  of  mind.  Both  conditions  may  be  attributed 
to  the  patients  having  learned  to  test  their  own  urines.  Children 
have  been  particularly  favorable  subjects,  although  1  cannot  say 
that  I  have  a  case  under  treatment  which  has  exceeded  that  of 
Case  No.  74,  a  duration  of  three  years  and  eleven  months,  which 
is  my  record  case  for  a  child  with  an  onset  under  fifteen  years. 

Coini)lications  of  })ruritus,  carbuncles,  and  abscesses  have 
cleared  up  better  than  formerly,  and  so  did  one  case  with  neuritis. 
A  woman,  Case  Xo.  812,  six  months  pregnant  and  with  ().4  per 
cent,  of  sugar,  under  a  low  diet — not  fasting — became  sugar-free, 
was  delivered  by  Cesarean  section  by  Dr.  J.  C.  Hubbard,  and  both 
baby  and  patient  are  now,  eight  weeks  latcT.  in  good  condition. 
Other  patients  ha\'e  been  operated  upon  successfully  for  cancer 
of  the  uterus,  cancer  of  the  bladder,  removal  of  prostrate,  aini)uta- 
tion  for  gangrene  and  for  extensive  carbuncles. 

Tlie  results  arc  divergent  with  long-standing  cases.  In  one 
notable  case.  Case  No.  801,  of  ten  >  ears'  duration,  there  is  no 
(juestion  but  that  the  improvement  has  been  marked,  and  now  he 
lives  comfortably  on  a  diet  of  45  grams  carbohydrate  or  less  and 
attends  to  his  customary  occupation.  Incidentally,  the  recovery 
from  a  carbnncle  which  led  to  his  first  coming  to  me  for  treatment, 
was  uiui>iiall\   prompt.     Hut  another  case.  Case  No.  •").")'_'  of  twenty- 
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one  years'  duration,  who  was  not  doing  well,  although  he  has  he- 
eonie  sugar-free,  has  a  tolerance  of  only  10  to  15  grams  carbohy- 
drate. His  weight  is  maintained  after  an  initial  loss  of  four  and 
one-half  pounds,  but  he  is  weak.  I  think  that  his  strength  will 
return,  but  the  blood  sugar  varies  between  0.14  per  cent.,  0.19  per 
cent,  and  0.27  per  cent.,  although  no  complicating  nephritis  is 
present.'  Another  patient.  Case  No.  664,  has  steadily  lost  weight 
and  although  she  feels  fairly  comfortable,  is  weak.  Perhaps  I 
should  treat  this  last  patient  more  rigorously — perhaps  the  diseased 
pancreatic  function  is  really  })ecoming  exhausted.  Sometimes 
it  almost  seems  as  if  a  patient  with  diabetes,  as  well  as  his  friends, 
felt  injured  if  his  span  of  life  w^as  not  prolonged  further  than  that 
of  a  healthy  individual.  There  is  no  question  but  that  many  of  the 
patients  of  a  severe  type  are  less  vigorous  for  some  weeks  after  the 
fasting  period  is  over  than  before  it  began,  when  they  were  excreting 
sugar.  In  a  number  of  cases  time  enough  has  elapsed  to  show  that 
strength  is  regained,  but  this  is  not  universal  Perhaps  I  look  for 
too  quick  results.  However,  it  would  not  be  fair  to  say  to  an  active 
diabetic  doctor,  with  a  rather  severe  type  of  diabetes,  that  if  he 
followed  this  plan  of  treatment  he  could  return  to  a  strenuous 
practice  in  three  or  four  weeks.  Of  course  he  ought  not  to  have  a 
strenuous  practice,  but  all  of  us  know  that  many  such  physicians 
do.  On  the  other  hand,  it  would  be  perfectly  correct  to  say,  if  you 
follow  this  plan  of  treatment,  there  is  little  doubt  but  that  you 
will  live  longer,  only  you  must  live  at  a  reduced  rate. 

There  remains  the  type  of  disease  with  severe  acidosis,  and 
for  these  patients  this  form  of  treatment  is  almost  universally 
successful.    Table  V  on  page  490  illustrates  this  point. 

Unfortunately,  in  none  of  the  severe  cases  has  there  been  any 
decided  gain  in  tolerance,  although  there  have  been  deceptive 
apparent  gains. 

The  advantages  of  the  new  treatment  are  many.  It  has  made 
attainable  the  ideals  of  treatment — namely,  a  sugar-free  and  acid- 
free  urine.  The  standards  of  the  success  of  treatment  are  so  simple 
that  they  are  within  reach  of  the  patient.  At  one  stroke  the  patient 
is  delivered  from  medicines,  patent  and  otherwise,  sham  kinds  of 
treatment,  gluten  breads,  and  in  99  cases  out  of  100  of  alkalis.  He 
can  now  test  all  measures  for  himself.  Consider  the  amount  of 
time  and  money  saved  both  doctor  and  patient  in  urinary  tests. 

The  hospital  stay  is  not  particularly  shortened,  except  indirectly 
by  the  avoidance  of  complications,  because  the  patient  recpiires  a 
more  thorough  education  in  the  diet.  It  does  simi)lify  general 
hospital  treatment,  because  so  soon  as  a  diabetic  patient  in  an  open 
ward  shows  sugar,  it  will  generally  mean  that  he  has  l)roken  his 
diet,  for  which  the  automatic  penalty  is  a  fast  until  sugar-free. 

'  This  |)aticnt  has  continued  to  inii,rove,  looks  well  and  rides  horseback.  .Iiilj'.  HU.5. 
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rnquestionahl^"  complications  will  become  less  frequent,  and  it  is 
possible  that  arteriosclerosis  will  less  commonly  occur  in  the  long 
standing  cases  as  a  result  of  the  restricted  diet. 

One  of  the  greatest  benefits  which  will  be  derived  from  the  new 
method  of  treatment  is  the  basis  which  it  will  gi\e  for  new  lines  of 
experimental  work.  The  question  of  the  D  :  N  ratio  should  be  soon 
settled.  Already  new  facts  have  appeared  as  a  result  of  the  study 
of  the  metabolism  of  these  patients,  and  to  some  of  these  atttMition 
is  now  directed. 

The  investigation  of  the  metabolism  of  severe  cases  of  diabetes 
has  been  continued  by  Professor  Benedict  and  myself  at  the 
Carnegie  Laboratory,  and  19  more  patients  have  been  studied 
since  September  1,  1914.  The  first  notable  change  which  we  ob- 
served was  an  upward  tendency  of  the  respiratory  quotient  in  these 
cases  following  the  institution  of  a  fast.  This  became  so  marked  that 
we  had  doubts  about  the  accuracy  of  the  respiration  apparatus 
which  we  employed.  A  new  apparatus,  devised  by  Dr.  Benedict, 
but  not  yet  described,  was  also  employed,  and  with  this  the  results 
were  essentially  the  same.  Still  more  recently  we  have  confirmed 
our  data  with  the  Tissot  apparatus  and  the  bed  calorimeter.  In 
January  we  compared  the  results  which  Dr.  Du  Bois  obtained  with 
two  of  Dr.  Allen's  patients,  and  noted  that  in  his  laboratory  a 
similar  tendency  had  been  recorded.  Table  A'  illustrates  this 
increasing  respiratory  quotient  and  other  changes  in  the  metabolism. 
The  patient  was  Case  No.  740,  a  young  man  in  whom  the  onset 
of  the  disease  occurred  at  the  age  of  twenty  years  and  ten  months 
in  1914.  lie  s|iowed,  nineteen  days  before  the  first  test,  5.6  grams 
of  ammonia  nitrogen  in  twenty-four  hours,  and  74  grams  sugar 
in  the  urine  upon  a  diet  supposedly  containing  but  a  few  grams  of 
carbohydrate.     In  June  he  was  sugar-free  and  at  work. 

It  will  be  noted  that  the  respiratory  quotient  was  0.72  upon  the 
first  day  of  observation,  but  gradually  rose  to  0.7()  upon  the  last 
flay.  If  one  calculates  the  non-protein  respiratory  (piotient,  it 
will  be  seen  that  this  also  rose,  and  it  is  obvious  that  notable  quanti- 
ties of  carbohydrate,  or  some  material  with  a  high  respiratory 
f|Uotient,  must  have  been  burned  following  the  starvation  treatment. 
This  remarkable  phenomenon  is  hard  to  explain.  Has  the  diabetic 
patient  actually  more  carbohydrate  in  the  body  than  is  conunonly 
supposed?  Could  the  rising  quotient  be  due  to  combustion  of  acid 
products,  of  which  the  respiratory  quotients  for  acetone,  diacetic 
acid  and  beta-oxybutyric  acid  are  0.75,  1  and  0.S9  respectivelv? 
The  chart  shows  that  if  a  diabetic  is  fasted  acidosis  disappears, 
and  this  is  in  marked  contrast  to  the  behavior  of  normal  men, 
for  they  present  acidosis  upon  fa.sting  with  no  increase  in  the 
respiratory  quotient  as  the  fasting  proceeds. 

The  metabolism  at  the  beginning  of  the  experiment  was  18  per 
cent,  higher  than  at  the  end.    Coincident  with  thisdecrea.se  in  the 
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metabolism  was  the  fall  in  acidosis.  It  appears,  furthermore, 
logical  to  conclude  that  if  the  metabolism  had  been  estimated  a 
few  days  prior  to  the  first  experiment  when  the  acidosis  was  greatest 
of  all,  amounting  to  5.6  grams  ammonia-nitrogen,  the  metabolism 
would  have  been  still  greater.  The  normal  metabolism  for  this 
patient  lay  probably  somewhere  between  the  metabolism  first  and 
last  recorded,  and  one  would  not  be  far  wrong  to  estimate  it  at  the 
beginning  of  the  test  at  10  per  cent,  above  normal  and  at  the  end 
at  10  per  cent,  below  normal.  The  significance  of  the  fall  in  meta- 
bolism with  the  decrease  in  acidosis  is  striking. 

The  chart  is  also  instructive  in  that  the  falling  metabolism 
bears  no  relation  whatsoever  to  the  blood  sugar,  for  this  was  essen- 
tially the  same  throughout.  It  is  interesting  that  the  calories  per 
kilo  per  twenty-four  hours,  as  calculated  from  the  oxygen  inhaled, 
amounted  to  ai)proximately  2S  to  24  per  day,  and  that  the  calories 
given  the  patient  during  the  latter  part  of  the  period  were  approxi- 
mately this  same  figure.  Subsequent  days  have  confirmed  the 
observation  that  this  patient,  when  sugar  and  acid-free,  can  hold 
his  weight  at  a  little  less  than  30  calories  per  kilogram  body 
weight. 

The  method  which  has  been  employed  in  the  treatment  of  these 
cases  has  been  similar  to  that  recommended  and  described  by  Dr. 
Allen.  The  more  closely  his  directions  have  been  followed  the 
better  the  patients  have  done.  Xo  patient  has  recjuired  more  than 
five  days  to  become  sugar-free.  Many  patients  became  sugar-free 
after  the  omi.ssion  of  three  or  four  meals.  Patients  are  put  to 
bed  and  the  plan  of  treatment  is  carefully  exi)lained  to  them. 
They  are  furnished  with  note-books  in  which  answers  to  their 
questions  are  recorded,  taught  the  use  of  a  diet  card  and  how  to 
examine  the  urine  for  sugar  with  Stanley  R.  Benedict's  solution. 
As  a  working  basis  the  general  plan  of  treatment  is  summarized 
below,  and  for  convenience  the  following  diet  chart,  ])riuted  on  a 
card  five  l)y  three  inches,  has  been  used. 

Fastinc;.  Fast  until  sugar-free.  Hrink  watt'r  freely  and 
one  cup  tea  and  one  cuj)  coffee  if  desired.  If  sugar  persists  after 
two  days  of  fasting.  ■,\i]A  in  dixidcd  portions  .'iOO  v.v.  dear  moat 
broth. 

.\i,('()il()!..  If  acidosis  (diacetic  acid)  is  i)resent,  take  O.o  c.c. 
alcohol  per  kilogram  body  weight  daily  until  acidosis  disappears. 
.Mcohol  is  l)est  given  in  small  doses  every  three  hours. 

('AHMoiiYnuATE  Toi,Ki{AN(E.  When  the  twenty-four  hour  urine 
is  sugar-fre(\  add  ioO  grams  of  .">  jht  cent,  vegetables,  and  continue 
to  add  .')  grams  carbohydrate  daily  uj)  to  20  grams,  and  then  "> 
grams  e\-er\'  other  da\',  passing  successively  ujnvard  through  the 
■').  10  and  1.")  per  cent.  \'egetables,  o  and  10  per  cent,  fruits,  i)otato 
and  oatmeal  to  bread,  unless  sugar  appears  or  the  toKTanee  reaches 
;>  grams  carbojiydrate  per  kilogram  body  weight. 
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Strict  Diet.     Meats,  Fish,  Bkoths,  Gelatine,  Eggs,  Butter,  Olive 
Oil,  Coffee.  Tea  and  Cracked  Cocoa. 

Foods  Arranged  Approximately  According  to  Per  Cent,  of  Carbohydrates. 


VEGETABLES 


^      Lettuce 
Spinach 
Sauerkraut 
String  beans 
Celery 
Asparagus 
Cucumbers 
Brussels 

sprouts 
Sorrel 
Endive 
Dandelions 
Swiss  chard 
Sea  kale 


5  per  cent. 

Cauliflower 
Tomatoes 
Rhubarb 
Egg  plant 
Leeks 

Beet  greens 
Water  cress 
Cabbage 
Radishes 
Pumpkin 
Kohl-rabi 
Broccoli 
Vegetable 
marrow 


FRUITS 
Ripe  olives  (20  per  cent,  fat) 
Grape  fruit 


Butternuts 
Pignolias 


NUTS 


10  per  cent. 

15  per  cent. 

20  per  cent 

Onions 

Green  peas 

Potatoes 

Squash 

.\rtichokes 

Shell  beans 

Turnip 

Parsnips 

Baked  beans 

Carrots 

Canned 

Green  corn 

Okra 

liiii.i  beans 

Boiled  rice 

Mushrooms 

Boiled 

Beets 

macaroni 

Lemons 

Oranges 

Cranberries 

Strawberries 

Blackberries 

Gooseberries 

Peaches 

Pineapple 

Watermelon 


Brazil  nuts 
Black  walnuts 
Hickory 
Pecans 
Filberts 


Apples 

Plums 

Pears 

Bananas 

.\pricots 

Blueberries 

Cherries 

Currants 

Raspberries 

Huckleberries 

.\hiionds                   Peanuts 

Walnuts  (English)  1 

Beechnuts 

Pistachios  40  per  cent. 

Pinenuts  Chestnuts 


I 


M ISCELLANEOUS  |     Reckon  actually  available  carbohydrates  in  vegetables 

Unsweetened  and  unspiced  pickles,  clams,  "f  ^  per  cent,  group  as  .3  per  cent.,  of  10  per  cent,  group 
oysters,  scallops,  liver,  fish  roe  ^®  "  P^*"  "^ct. 


Carbo- 
hydrates 

Contain  approximately. 

Protein. 

Fat. 

grams. 

Calories 

Oatmeal,  drv  weight 

5 

2 

20 

110 

Moat  (uncooked) 

6 

2 

0 

40 

Meat  (cooked) 

8 

3 

0 

60 

Broth    .       .       . 

n 

/ 

0 

0 

3 

Potato  .       . 

I 

0 

6 

30 

Bacon  (cooked) 

5 

15 

0 

155 

Cream,  40  per  cent. 

1 

12 

1 

120 

Cream,  20  per  cent. 

1 

(5 

1 

60 

Milk      ... 

1 

I 

2 

20 

Bread    . 

3 

0 

IS 

90 

Butter  . 

0 

25 

0 

240 

Egg  (one)   . 

0 

5 

0 

75 

Brazil  nuts 

o 

20 

2 

210 

Orange  (one)    . 

0 

0 

10 

40 

Grape  fruit  (one) 

0 

0 

10 

40 

Vegetables,  5-10  per 

cent 

groups    . 

.      0 

.5 

0 

1 

6 

1  gram  protein,  4  calories. 

1  gram  fat,  9  calories. 

6.25  grams  protein  contain  1  gram  nitrogen. 

30  grams  (g)  or  cubic  centimeters  (c.c.)    =  1  ounce. 

A  patient  "at  rest"  requires  25  to  30  calories  per  kilogram  body  weight 


1  gram  carbohydrate,  4  calories. 
1  gram  alcohol.  7  calories. 
1  kilogram   =  2.2  pounds. 


Protein  Tolerance.  When  the  urine  has  been  simar-free 
for  two  days,  add  20  grams  protein  (three  eggs)  and  thereafter 
15  grams  protein  dail\-  in  tiie  form  of  meat  imti!  the  jKitient  is 
receiving  1  gram  protein  per  kih>gram  IxkIv  weiglit,  or  if  tlie  ear- 
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bohydrate  tolerance  is  zero,  only  |  gram  per  kilogram  body  weight. 
Later,  if  desired,  the  protein  may  be  raised  to  1.5  gram  per  kilogram 
body  weight. 

Fat  Tolerance.  While  testing  the  protein  tolerance,  a  small 
quantity  of  fat  is  included  in  the  eggs  and  meat  given.  Add  no 
more  fat  until  the  protein  reaches  1  gram  per  kilogram  (unless 
the  protein  tolerance  is  below  this  figure),  but  then  add  25  grams 
fat  daily  until  the  patient  ceases  to  lose  weight  or  receives  not  over 
40  calories  per  kilogram  body  weight. 

Reappearance  of  Sugar.  The  return  of  sugar  demands  fasting 
for  twenty-four  hours  or  until  sugar-free.  The  diet  preceding  the 
reappearance  of  sugar  is  then  resumed  except  that  the  carbohydrate 
should  not  exceed  half  the  former  tolerance  until  the  urine  has  been 
sugar-free  for  two  weeks,  and  it  should  not  then  be  increased  more 
than  5  grams  per  week. 

Weekly  Fast  Days.  Whenever  the  tolerance  is  less  than  20 
grams  carbohydrate,  fasting  should  be  practised  one  day  in  seven; 
when  the  tolerance  is  between  20  and  50  grams  carbohydrate,  5 
per  cent,  vegetables  and  one-half  the  usual  quantity  of  protein 
and  fat  are  allowed  upon  the  fast  day ;  when  the  tolerance  is  between 
50  and  100  grams  carbohydrate,  the  10  per  cent,  and  15  per  cent, 
vegetables  are  added  as  well.  If  the  tolerance  is  more  than  100 
grams  carbohydrate,  upon  the  weekly  fast  day  the  carbohydrate 
should  be  halved. 

Bread  is  seldom  prescribed,  because  it  is  so  easy  for  a  patient 
to  overstep  the  limits.  INIany  patients  use  bread  substitutes,  such 
as  Huntley  &  Palmer's  Akoll  Biscuits,  Barker's  Gluten  Flour- 
(Brand  A),  Hepco  Flour, ^  Lyster  Bros'.  Diabetic  Flour,  White- 
field,  New  Hampshire.  The  quantity  of  fat  which  it  is  necessary 
to  give  a  severe  case  is  considerable.  A  diabetic  weighing  GO  kilo- 
grams requires  at  least  30  calories  per  kilogram  body  weight  to  be 
up  and  about  the  hospital,  with  an  occasional  walk.  Since  in  the 
severe  cases  not  more  than  10  grains  carbohydrate,  representing 
40  calories,  can  be  given  in  this  form,  and  seldom  more  than  75 
grams  protein  (1.25  grams  per  kilogram  body  weight)  which  would 
amount  to  300  calories  more,  the  balance  of  the  diet  must  be  made 
uj)  of  150  grams  fat,  amounting  to  1350  calories,  and  even  more 
unless  15  grams  alcohol  are  given,  which  would  amount  to  105 
calories. 

Table  VIL — Quantity  of  Food  Requikkd  hy  a  Sevkuk  Diabetic  Patient 

WeIOHINO    60   KiLOGIlAMS. 

Food. 
Ciirhnhy.lrntc 
I 'rot  fin    . 
Vai    . 
Alcohol 

ToUl 


Quantity 

Calories 

Total 

grams. 

per  Kram. 

calories 

10 

4 

= 

40 

7r> 

4 

= 

300 

1  -io 

9 

3 

1350 

i:i 

7 

= 

105 

'  H«'rninn  Brirkcr,  4.'}.'{  IJroadway,  Sonierville. 

'  Wiiiikcsha  Health  Products  Co.,  Waukesha,  Wisconsin. 
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The  quantity  of  fat  (150  grams  to  160  grams)  is  easily  given  in  the 
form  of  120  c.c.  of  -10  per  cent,  cream  (48  grams),  15  grams  of  oil 
(15  grams)  and  3  eggs  (15  grams),  bacon  (cooked)  30  grams  (15 
grams),  meat,  cooked,  100  grams  (5  grams),  and  butter  60  grams 
(50  grams).    These  figures  are  only  approximately  correct. 

Should  the  patient  remain  sugar-free  and  the  weight  be  main- 
tained upon  this  diet,  gradually  the  quantity  of  fat  could  be  lowered 
and  the  carbohydrate  increased.  A  very  few  of  my  patients  have 
a  tolerance  for  between  200  and  .300  grams  of  carbohydrate.  With 
most,  the  tolerance  is  below  100  grams,  and  with  the  majority  it  is 
under  50  grams. 

The  patient  should  have  one  day  of  restricted  diet  each  week, 
no  matter  how  mild  the  case.  This  is  done  partly  to  spare  the 
function  which  controls  the  carbohydrate  metabolism,  but  also  to 
remind  the  patient  of  what  a  strict  diet  really  is.  The  patient 
is  told  to  gain  little  or  no  weight,  and  as  Dr.  Allen  advises,  not  to 
come  up  to  his  former  weight.  The  severer  cases  examine  the  urine 
daily,  and  the  milder  ones  once  a  week.  The  patients  are  instructed 
to  lead  less  strenuous  lives.  Unfortunately,  they  feel  so  well 
that  often  this  advice  is  disregarded,  and  I  believe  that  all  of  us 
err  in  allowing  our  patients  to  do  too  much.  They  should  have  nine 
hours  in  bed  at  night,  and  should  have  a  quiet  hour  of  rest  each 
(lay,  no  matter  how  well  they  feel. 

Patients  must  be  followed  up.  The  secret  by  which  this  is  b: ought 
about  lies  in  instructing  the  patient  how  to  live  in  the  first  few 
days  of  treatment,  and  making  him  understand  that  he  must  always 
be  under  supervision.  This  is  sometimes  difficult,  for  a  doctor 
does  not  like  to  force  a  patient  to  come  to  him.  Fortutiately, 
improvement  in  the  treatment  of  diabetes  is  rapid  enough  to  enable 
a  physician  to  repay  his  patient  for  a  visit  with  new  ideas  at  com- 
paratively short  intervals. 

The  after  treatment  of  diabetic  patients  is  quite  as  important 
as  the  initial  treatment.  Patients  must  learn  to  keep  sugar-free 
and  maintain  weight,  and  when  difficulties  <xcur  report  for  advice. 
There  is  not  the  slightest  doubt,  in  my  opinion,  that  even  under 
the  old  regime  the  patients  who  were  kept  under  judicious  super- 
vision did  better  than  those  who  neglected  treatment. 

Many  dangers  suggested  themselves  when  I  commenced  to  use 
the  fasting  treatment,  but  most  of  these  have  gradually  faded  away. 
It  is  still  true  that  a  patient  who  undertakes  the  treatment  and 
then  relapses  to  former  slack  methods  is  worse  off  than  his  untreated 
brother.  Liability  to  infection  is  not  common.  A  child.  Case  No. 
813,  of  eight  years  acquired  tonsillitis  and  developed  an  otitis 
media,  but  this  was  a  circumstance  not  unusual  for  any  hospital 
patient.  In  another  direction  an  unlooked  for  danger  has  appeared. 
Owing  to  the  apparently  easy  control  of  diabetes,  several  diabetic 
married  women  have  seen  no  reason  why  they  should  not  become 
pregnant.    So  far  I  have  treated  but  one  case  under  the  new  regime. 
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and  that  patient  did  well.  How  other  patients  will  do  I  cannot 
j)redict. 

^Nlore  difficulties  will  arise  in  the  introduction  of  the  newer 
methods  of  treatment  from  the  physician  than  from  the  patient. 
Physicians  who  have  only  an  occasional  case  of  diabetes  under 
their  care,  and  in  general  mild  ones,  will  not  take  the  time  or  see  the 
necessity  of  keepino;  their  patients  su.oar-free.  It  is  the  same 
experience  with  which  we  are  all  familiar  in  pulmonary  tuberculosis. 
A  number  of  physicians  who  have  had  serious  cases  have  become 
interested  and  investigated  the  treatment,  and  these  report  excellent 
results.  In  several  instances  fasting  has  been  carried  out  most 
successfully  by  the  family  physician  at  home.  The  difficulty  will 
arise  in  prevailing  upon  the  physician  to  carry  out  protracted  fast 
in  the  severer  types  of  the  disease.  This  takes  real  courage,  and  it  is 
desirable  that  all  who  have  had  good  results  with  severe  cases  should 
pul)lish  their  reports.  The  doctor  in  the  hospital  clinic  can  easily 
handle  the  patient,  but  it  takes  time  to  educate  the  family  and 
all  the  friends. 

No  one  can  tell  how  well  diabetic  patients  will  do  in  the  future. 
It  is  suri)rising  to  me  to  note  how  much  better  my  patients  have  done 
during  the  last  six  months,  and  to  note  that  those  cases  which  have 
followed  most  carefully  the  restricted  diet  and  fasting  have  done  the 
best.  So  far,  no  patient  whom  I  have  taught  to  do  his  own  urine 
during  the  last  year  has  died.  I  am  coming  to  feel  that  coma  no 
longer  represents  the  culmination  of  the  disease,  but  that  it  is  an 
avoidable  accident. 
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RELATIVE  PULMONARY  INSUFFICIENCY  iGRAHAM  STEELL 

MURMUR). 

Rv  Jdsi.i'ii  S\ii.Ki{,  M.D., 

iMiii.ADKi.rni  \. 

I\  ISSS  Orahani  Steel!,'  in  discussing  the  physical  signs  of  mitral 
obstruction  and  rcunrgitatioii,  wrote  as  follows:  "Mitral  diastolic 

'  Med.  Chron..  1H88.  viii.  89. 
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murmurs  of  less  intensity  are,  however,  not  infrequently  heard 
best  to  the  left  of  the  sternum  just  below  the  pulmonic  area  about 
the  sternal  end  of  the  fourth  rib  antl  downwards  for  a  little  way 
over  the  right  ventricle.  Again,  a  still  liner,  in  fact  a  soft  blowing 
diastolic  murmur,  is  not  very  rarely  to  be  heard  in  the  pulmonic 
area  itself  as  well  as  for  a  short  distance  below  it.  There  can  be  no 
question  of  the  occurrence  of  such  a  murmur  in  a  few  cases  of 
mitral  stenosis,  but  its  iiiterjjretation  has  been  a  matter  of  dispute. 
It  is  difficult  to  accept  the  \  iew  that  it  is  a  direct  mitral  murmur 
owing  to  the  softness,  and  it  has  been  suggested  that  it  is  really  a 
murmur  of  coexisting  aortic  regurgitation.  The  diastolic  murmur 
of  aortic  regurgitation  may  undoubtedly  be  propagated  into  this 
region,  as  if  by  predilection,  when  it  is  feeble;  but  in  the  cases  of 
mitral  stenosis  in  which  I  ha\'e  observed  this  murmur  there  was  no 
evidence  of  aortic  regurgitation  in  the  pulse  or  otherwise.  I 
lia\"e  thought  that  the  murmur  in  question  may  be  explained  by  a 
trifling  leakage  taking  place  through  the  valves  of  the  overdistended 
pulmonary  artery,  just  as  we  knoAv  that  regurgitation  occurs  under 
similar  conditions  in  the  case  of  the  aorta.  I  once  observed  a  case 
of  cirrhosis  of  the  lung  which  I  interpreted  in  this  way." 

In  1906  he  wrote-  as  follows:  "The  diastolic  murmur  in  the  pul- 
monic artery  may,  as  already  noted,  accompany  congenital  stenosis, 
being  due  to  the  coincident  deformity  and  incompetence  of  the 
valves.  Such  a  murmur  is  not  a  rare  occurrence  in  cases  of  long- 
standing mitral  stenosis.  When  first  established  it  usually  comes 
and  goes  according  to  the  degree  of  blood-pressure  within  the 
vessel.  It  is  accompanied  by  dilatation  of  the  pulmonic  artery, 
which,  as  already  stated,  under  the  circumstances  may  become 
atheromatous  like  the  aorta.  This  murmur  has  been  called  the 
murmur  of  high  pressure  in  the  pulmonic  artery." 

It  would  appear  from  this  that  Steell  had  frecjuently  heard  this 
nnirmur,  but  in  an  article  published  between  the  appearance  of  his 
first  article  on  the  subject  of  mitral  stenosis  and  his  text-book  upon 
Diseases  of  the  Heart,  he  gave  a  statistical  analysis  of  fifty  cases 
of  mitral  stenosis.  Discussing  the  diastolic  murmurs  heard  in  these 
cases,  he  states  that  in  Case  40  there  is  some  ground  for  belief  that 
the  murmur  representing  the  murmur  of  high  pressure  in  the  pul- 
monic area  which  he  had  described  was  present.  It  appears,  there- 
fore, that  this  murmur  was  doubtfully  present  in  not  more  than  2 
per  cent,  of  his  cases,  and  probably,  had  his  observations  been 
extended,  in  a  considerably  smaller  ])ercentage.  Although  he 
speaks  of  the  fact  that  the  occurrence  of  this  murmur  is  associated 
with  dilatation  of  the  pulmonic  artery,  he  brings  forward  no  definite 
proof  that  such  a  dilatation  occurs,  for  it  does  not  appear  in  any 
case  that  he  found  such  a  dilatation  postmortem.     At  least  no 

'  Diseases  of  the  Heart,  Manchester,  1906,  p.  105. 
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such  finding  is  mentioned,  and  it  seems  reasonable  to  conclude  that 
it  would  have  been. 

This  murmur  has  attracted  little,  if  any,  attention  from  other 
clinicians.  It  is  not  mentioned  by  McKenzie  nor  by  Hirschfelder, 
nor  have  I,  to  the  best  of  my  recollection,  come  across  reference  to 
it  in  literature  excepting  in  the  articles  by  Steell  himself.  Never- 
theless, it  seemed  to  me  not  unreasonable  that  such  a  murmur 
should  occur,  and  in  all  cases  in  which  there  was  reason  to  suspect 
high  ])ressure  in  the  pulmonary  system  I  have  attempted  to  discover 
its  existence.  I  believe  that  I  ha^■e  been  able  to  identify  it  in  three 
cases.  It  is  heard  as  a  soft,  blowing  systolic  murmur,  smooth,  usually 
rather  distinct  in  character  from  other  murmurs  in  the  heart,  heard 
most  distinctly  just  beneath  the  })ulm()nic  cartilage,  and  transmitted 
obliquely  downward  and  to  the  right  to  a  point  just  below  the 
junction  of  the  third  costal  cartilage  and  the  right  border  of  the 
sternum.  It  commences  with  the  second  sound  and  terminates 
before  the  first.  In  none  of  these  three  cases  in  which  I  think  I 
heard  it  was  it  loud.  There  was  no  accompanying  thrill.  The 
second  sound  was  distinctly  audible,  but  not  accentuated.  Of 
these  three  cases,  one  died  and  permission  was  refused  for  autopsy, 
one  passed  from  observation,  and  the  third  is  the  case  I  wish  to 
report. 

W.  M.,  male,  white,  aged  seventy-eight  years,  was  admitted  to 
the  Philadelphia  Hospital,  January  21,  1907,  complaining  of  dyspnea 
and  loss  of  appetite.  He  apparently  improved  and  was  transferred 
to  the  out-wards,  where  he  remained  until,  on  account  of  increasing 
disability,  he  was  transferred  to  my  service  on  the  medical  floor 
the  latter  ])art  of  October,  1914. 

The  family  history  was  negative.  He  did  not  recall  any  of  the 
diseases  of  childhood.  He  had  had  rheumatic  fever  about  twenty 
>ears  ago,  but  otherwise  had  been  in  good  health  until  his  admission 
to  the  h()sj)ital.  He  denied  syi)hiHs  or  gonorrhea.  At  times  he 
drank  heavily,  chiefly  whisky.  He  did  not  recall  any  injuries  or 
surgical  operations.  For  the  past  three  years  he  had  noticed  that 
his  wind  was  poor.  There  was  constant  slight  dyspnea,  increased 
by  any  exertion.  He  had  a  chronic  cough  and  expectoration,  but 
the  si)utum  was  not  bloodx'.  Sometimes  he  sull'ered  from  constijia- 
tion.  lM>r  tliree  days  before  his  admission  to  the  medical  ward  he 
ha<l  been  vomiting  greenish  material.  This  was  the  first  sign  of 
gastric  disorder. 

The  notes  of  the  physical  examination  are  as  follows:  .\  well- 
nourished  a<hilt  white  male;  contracted  hut  nornially  Reacting 
pupils;  poor  teeth;  apex  beat  in  the  sixth  int(Tsj)ace  one-cpiarter 
<»f  an  inch  to  the  left  of  the  mannnary  line*.  The  first  sound  at  the 
apex  was  distincllx  loud.  The  second  |)nimonic  sound  was  (juite 
distinct.  There  was  a  diastolic  innrnnir  heard  at  the  jiniction  of  the 
left   third   costal  cartila<re  of  the  sternum   which   could   be  trace*! 
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downward  and  to  the  riglit  for  a  short  distance.  It  was  of  a  soft, 
blowing  character  and  terminated  before  the  first  sound.  The 
second  aortic  was  distinctly  accentuated.  The  heart's  action  was 
irregular.  The  pulse  was  small  and  irregular.  The  artery  was 
palpable.  There  was  no  indication  of  a  Corrigan  pulse.  There 
was  evidence  of  consolidation  at  the  apex  of  the  left  lung  and  some 
rales  at  the  base  of  both  liuigs.  The  liver  and  spleen  were  not 
enlarged.  There  were  no  areas  of  tenderness  in  any  part  of  the 
abdomen  and  no  abnormal  masses.  The  fingers  were  moderately 
clubbed.  There  were  brown  pigmented  areas  in  the  tibial  regions 
of  both  legs. 


Fig.    I. — View  of  mitral  valve  tliruimh  the  hit  auricle,  isliuwiu;;  the  extreme  stenosis. 

A  diagnosis  was  made  of  hy]KTtr()])hy  of  the  heart;  arterio- 
sclerosis; mitral  disease  and  possil)l\  (Jraham  Steell  murnuir.  In 
addition,  tuberculosis  of  the  left  apex  was  noted  as  prol)ably 
present,  and  it  was  supposed  that  there  was  an  old  pleuritis  of  the 
right  base.  A  Koentgen-ray  examination  was  made  and  reported  a 
dilated  aorta. 

The  patient  grew  steadily  wor.se.  On  October  17  there  was 
Cheyne-Stokes  breathing  and  the  vomiting  continued.  On  October 
bS,  a  loud  presystolic  rumble  was  heard  at  the  apex,  and  a  loud 
systolic  murmur,  which  was  transmitted  to  the  left  but  not  into  the 
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vessels  of  the  neck.  The  arrhythmia  had  become  very  pronomiced. 
On  November  3,  Cheyne-Stokes  breathing  had  returned  and  the 
patient  was  very  weak.  The  pulse  was  feeble  and  arrhythmical. 
The  presystolic  rumble  had  disappeared.  Both  lungs  were  full 
of  rales.  On  November  7  the  patient  died.  The  urine  was  negative. 
There  was  no  blood  count  and  no  Wassermann  reaction.  A  second 
Roentgen-ray,  made  particularly  with  reference  to  the  lungs, 
reported  that  they  were  apparently  normal,  that  there  was  con- 
siderable dilatation  of  the  aorta,  and  that  the  heart  was  moderately 
hypertrophied,  particularly  on  the  right  side. 


Fi<;.   2. — View  of  cavity  of  tlio  left  ventricle,  the  aortic  valve,  and  tiie  first  portion 
of  the  aorta.     .Ml  pictures  made  with  lens  at  same  distance  from  the  heart. 

An  autopsy  was  made  the  following  day  and  the  notes  are  exceed- 
ingly minute,  and  are  interesting  ])artly  because  of  the  things  not 
observed,  partly  because  of  the  things  found  that  were  not  sus- 
jH'cted.  Of  the  hitter  the  most  important  was  choh^lithiasis, 
ulcerated  chohingeitis,  acute  fil)rous  pericholecystitis,  and  cholangei- 
tis.  In  spite  of  the  Roentgen-ray,  tuberculosis  was  found  at  the 
ai)ex  of  the  left  lung,  and  munerous  adhesions  were  found  at  the 
base  of  the  right  pleura.  .\  small  amount  (tf  fluid  was  found  in  the 
pleural  cavities.  'I'he  notes  on  th(>  heart  may  be  gi\-en  in  full. 
They  are  as  follows:  "The  heart  shows  the  left  ventricle  dilated, 
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with  some  thickening  of  the  wall.  ^lusculature  fairly  firm,  cloudy 
appearance.  Endocardium  grayish.  Aortic  leaflets  thickened 
along  the  base.  Papillary  muscles  show  fibrous  tips.  Pulmonary 
leaflets  show  congenital  fenestrum.  Coronary  arteries  show  several 
elevated  thickenings  along  course."  .  .  .  "Spreads  made 
from  curtained  material  in  gall-bladder  show  encapsulated  diplo- 
cocci,  probably  pneumococci  and  an  unidentified  bacillus." 

The  specimen  was  preserved  at  my  request,  and  upon  examination 
the  following  notes  were  made:  The  wall  of  tlie  left  auricle  is 


Fig.  3. — Partial  \-iew  of  the  ca\'ity  of  the  right  ventricle  of  the  pulmonary  valves 
and  the  first  portion  of  the  pulmonarj'  artery. 


greatly  thickened.  There  is  a  buttonhole  mitral  valve,  the  orifice 
of  which  is  irregular,  its  greatest  diameter  being  less  than  five 
millimeters.  The  wall  of  the  left  ventricle  is  only  moderately 
hypertrophied.  The  aortic  leaflets  are  slightly  thickened.  The 
aortic  orifice  is  4.6  cm.  in  circumference.  The  wall  of  the  right 
ventricle  is  slightly  thickened.  The  circumference  of  the  pulmonary 
orifice  is  7.8  cm.  The  circumference  of  the  pulmonary  artery, 
2  cm.  above  the  orifice,  is  7.S  cm.,  and  of  the  aortic  artery.  2  cm. 
above  the  orifice,  is  4.7  cm.  The  pathologist's  notes  may  therefore 
be  amended  to  read  "hypertrophy  and  dilatation  of  the  left  auricle; 
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extreme  mitral  stenosis;  dilatation  of  the  pulmonary  artery  and 
moderate  dilatation  and  hypertrophy  of  the  right  ventricle." 

It  is,  I  think,  of  some  interest  that  the  Roentgen-ray  examination 
was  at  fault  in  two  particulars:  the  dilatation  was  of  the  pulmonary 
artery  and  not  of  the  aortic,  and  the  lungs  were  not  normal.  The 
pathologist  is  apparently  at  fault  in  overlooking  the  mitral  stenosis 
and  the  dilatation  of  the  pulmonic  artery.  As  the  mitral  stenosis 
was  not  recorded  either  in  the  autopsy  notes  or  in  the  pathologist's 
diagnosis,  it  is  fair  to  assume  that  the  mitral  valve  was  not  particu- 
larly examined.  If  the  heart  had  not  been  preserAed  it  would  of 
necessity  have  been  assumed  that  mitral  disease  did  not  exist,  and 
that  therefore  the  clinical  observation  of  a  Graham  Steell  murmur 
was  inaccurate.  At  the  subsequent  examination,  however,  the 
existence  of  mitral  stenosis  and  of  dilatation  of  the  pulmonary 
artery  in  conjunction  with  the  physical  signs  observed  during  the 
patient's  life  accord  with  the  conditions  postulated  by  Ciraham 
Steell  as  necessary  for  the  occurrence  of  the  murmur,  and  it  .seems 
reasonable  to  conclude  that  a  functional  insufficiency  of  the  ])ul- 
monary  valve  secondary  to  the  mitral  stenosis  was  ])resent  in  tins 
case. 

The  value  of  the  discovery  of  the  Graham  Steell  murmur  is  not 
at  the  present  time  evident.  Unquestionably  in  those  cases  in 
which  pressure  on  the  pulmonary  circulation  is  so  increased  that 
the  artery  is  dilated  and  the  pulmonary  valves  thereby  become 
incompetent  the  prognosis  is  not  so  favorable,  but  it  does  not  appear 
in  these  cases  that  restoration  of  compensation  is  therefore  impos- 
sible. It  may  be  that  with  the  accumulation  of  observations  more 
definite  significance  can  be  attached  to  it.  It  does  indicate,  however, 
quite  definitely  and  ])ositively  in  all  the  cases  in  which  I  have  seen 
it,  the  existence  of  decompensation,  and  hitherto  always  of  a  severe 
tyi)e. 


THE   SOY  BEAN  AND  CONDENSED  MILK  IN  INFANT  FEEDING. 
Ih   John   KruKAii,  ]\I.l)., 

HALTIMOKE,    MD. 

In  1000  I  called  attention  to  tlie  soy  bean,'  and  .suggested  its 
use  in  infant  feeding.  Two  years  latiT,  ha\ing  become  convinced 
of  its  value,  I  submitted  a  rej)ort,  with  a  short  article.-  befon>  the 
.American  Pediatric  Society.  In  the  meantime,  in  order  to  bring 
the  subject  before  the  medical  profession,  another  article  was  j)ub- 

'  The  Soy  Bi'jiii  ill  IiifiUit  KcrdiiiK.  Prcliniiii.nry  Koport,  .\rcli.  I'cdiat.,  .Iul>  ,   l'.K)!(. 
'  I'lirlhiT  OI)s*i'rvati<)iis  on  the  Soy  Hran,  Iliiil.,  October,  lUll. 
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lishetl.^  In  addition  to  its  use  in  infant  feedinji:  tlie  hean  has  been 
used  in  diabetes,  and  Friedenwald  and  myself  called  attention  to 
the  work  which  had  been  done  on  this  subject,  and  i)ublished^  an 
account  of  our  own  experience  in  this  rcfjard.  This  article  broufrht 
so  many  requests  for  information  about  the  preparation  of  the  bean, 
that  a  short  article  on  its  cookino-  followed.'' 

Inasmuch  as  the  bean  is  still  practically  unknown  in  this  country, 
it  may  not  l>e  out  of  place  to  review  l)riefl\'  the  facts  in  coiuiection 
with  it.  The  soy  bean  (Glycine  hispida),  sometimes  inct)rrectly 
called  the  soja  bean,  is  an  annual  leguminous  plant,  which  originally 
grew  in  a  wild  state  from  Cochin  China  to  the  south  of  Japan  and 
to  Java.  It  has  been  cultivated  since  the  very  earliest  times  in 
Japan,  and  in  China  long  before  the  time  of  Confucius.  The  bean 
gradually  found  its  way  into  India,  but  has  been  very  slow  in  spread- 
ing to  other  lands.  Something  over  one  hundred  years  ago  it  was 
brought  to  Europe  and  grown  in  botanical  gardens  chiefly  as  a 
curiosity.  It  was  described  i)y  numerous  writers,  among  the  very 
early  contributions  being  one  by  Koempfer,  who  observed  it  in  his 
travels  throughout  the  East,  and  wrote  about  it  in  1712  under  the 
name  of  Daidsu.  Linnaeus  described  it  under  the  name  of  Dolicha 
soja,  and  since  then  many  others  have  written  about  it,  notably 
Montigny,  one  of  the  French  consuls  in  China  in  ISo  I,  and  following 
his  suggestion,  in  1855,  there  was  an  attempt  made  to  introduce 
it  into  France  under  the  auspices  of  the  Societe  d'acclimatation. 
It  was  intnxluced  into  England  about  1790,  but  there  do  not  seem 
to  have  been  any  studies  made  upon  it  from  the  econonn'c  stand- 
point. In  1.S75  Haberlandt  started  a  series  of  investigations  in 
Austria-Hungary,  and  became  an  enthvisiastic  advocate  of  it, 
l)ublishing  a  book  about  its  use  as  food  for  both  man  and  animals. 
As  early  as  1829  Thomas  Xuttall  wrote  an  article  concerning  the 
bean  as  a  valuable  crop  for  the  Cnited  KStates.  When  the  Perry 
expedition  returned  from  Japan,  in  1853,  the  beans  were  again 
brought  to  this  country,  but  up  imtil  the  last  fifteen  or  twenty 
years  the  plant  seems  to  have  been  known  only  as  a  curiosity. 
Recently,  however,  studies  have  been  made  in  the  various  agricul- 
tural ex])eriment  stations,  most  notably  those  of  Kansas  and  Mas- 
sachusetts, and  since  1S98  the  Office  of  Seed  and  Plant  Introduc- 
tion of  the  United  States  Department  of  Agriculture  has  taken 
up  the  work  of  distributing  the  bean.  In  this  country  it  has  been 
grown  chieHy  as  a  forage  crop,  and  very  little  attention  has  been 
l)aifl  to  its  use  as  food  for  man. 

Like  many  other  leguminous  plants  it  absorbs  nitrogen  from  the 
atmosphere,  and  is  frequently  used  for  enriching  the  soil,  the  entire 

'  The  Soy  Bean  as  an  Article  of  Diet  for  Infants,  Jour.  Amer.  Med.  Assor..  1910, 
liv,  1664. 

*  The  Use  of  the  Soy  Bean  as  a  Food  in  Diabetes,  Amer.  Joik.  Mko.  S<  i.,  1910, 
0x1.  79.3. 

^  Soy  Bean  Cookerj-,  Med.  Rec,  September  2.'5,  1911. 
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plant  being  plowed  under  after  it  is  grown  upon  more  or  less  barren 
land.  The  plant  itself  is  an  erect  annual,  with  branching  stems 
covered  with  short  hairs.  The  leaves  are  trifoliate  and  more  or  less 
hairy,  and  the  flowers  are  violet  or  pale  lilac  in  color.  The  pods 
contain  from  two  to  five  seeds,  and  the  different  varieties  of  the  bean 
vary  in  size,  shape,  color,  and  in  the  length  of  time  they  take  to 
mature.  Some  are  whitish,  some  yellow,  some  greenish-yellow, 
some  brown,  and  some  black.  In  shape  some  are  spherical  and  some 
are  more  or  less  compressed.  The  plant  varies  from  two  to  four  feet 
in  height,  and  bears  a  remarkable  number  of  beans.  The  flowers 
are  self-pollinated,  which  makes  the  yield  independent  of  insects. 
Ordinarily  the  plant  grows  best  in  the  same  temperature  as  corn, 
but  the  different  varieties  differ  in  the  length  of  time  they  take  to 
mature,  and  the  more  rapid  ^'arieties  may  be  grown  in  the  North. 
Seven  different  varieties  are  handled  by  seedsmen,  and  some  twenty- 
two  distinct  varieties  are  known,  while  in  China  and  Japan  almost 
every  village  is  said  to  have  its  own  strain  of  soy  beans.  The  bean 
should  be  harvested  early,  as  the  pods  open  spontaneously,  and  if 
allowed  to  stay  on  the  plants,  scatter  the  beans  on  the  ground. 
The  ordinary  ^-ariety  ripens  in  from  seventy-five  to  ninety  days. 
A  full  account  of  the  plant  will  be  found  in  the  Fanners'  Bulletin, 
No.  58,  of  the  United  States  Department  of  Agriculture,  and  of  the 
different  varieties  in  the  Bureau  of  Plant  Industry,  Bulletin  Xo.  98. 

The  bean  has  been  put  to  many  uses.  It  is  grown  tor  silage  and 
as  a  hay  crop,  and  is  used  to  improve  the  quality  of  the  soil.  The 
bean  has  been  used  as  food  for  animals,  especially  cows  and  pigs. 
Some  varieties  contain  large  quantities  of  oil,  which  is  used  as  a  food 
and  for  illuminating  purposes,  as  a  lubricant,  and  also  for  the  manu- 
facture of  paint  and  soap.  The  residue  left  after  the  oil  has  been 
expressed  may  be  used  as  a  fertilizer  and  also  as  food  for  animals. 

The  beans  are  eaten  as  a  vegetable,  in  soups,  sometimes  picked 
green,  boiled,  and  served  cold  with  a  sprinkling  of  soy  sauce,  and 
sometimes  served  as  a  salad.  The  bean  forms  the  basis  of  the  so- 
called  soy  sauces  used  as  condiments  all  over  the  work!.  In  the 
East  it  is  most  frequently  used  in  the  form  of  more  or  less  cheese- 
like foods  that  are  prepared  from  it.  Of  these  there  are  a  great 
variety,  the  best  known  being  natto,  tofu,  miso,  yuba,  and  shoyu. 
Xatto  is  a  sort  of  bean  clieese  made  1)\'  boiHng  the  beans  until  they 
become  very  soft,  and  then  placing  the  resulting  mass  in  a  warm 
( (liar,  where  it  ferments.  Tofu  is  prepared  by  soaking  the  beans 
for  about  twelve  hours  in  water,  and  then  crushing  them  between 
mill  stones.  'I'hey  are  then  l)()iled  in  about  three  times  their  bulk  of 
water  and  filtered.  The  filtrate  is  a  white.  oi)a(jue.  milky  hciuid 
with  a  taste  similar  to  malt.  In  the  making  of  tt)fu  the  protein  is 
precipitated  by  adding  the  mother  li(|uid  obtained  by  the  manu- 
facture of  salt  from  sea  water,  the  precipitate  i)eing  ni.-ide  into 
cakes.    The  chemical  analxsis  of  the  filtrate  is  as  follows: 
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Water 

Protein 

Fat 

Fiber    ... 

Ash 

Nitrogen-free  extract,  iiipliuiing  carbohydrate 


Per  rent. 
92 .  53 
2 .  02 
2 .  13 
0  03 
0.41 
1 .  S,s 


The  large  amount  of  nitrogen  which  these  beans  contain  probably 
account  for  the  small  amount  of  meat  and  other  animal  food  taken 
by  the  Japanese.  According  to  the  dietary  studies  made  in  Japan 
the  nitrogen  from  the  beans,  especially  if  taken  in  a  mixed  dietary, 
is  easily  absorbed. 

The  soy  beans  are  sometimes  roasted  and  then  used  as  a  substi- 
tute for  coffee.  They  are  also  sometimes  served  as  a  vegetable, 
first  soaking  the  beans  until  the  skins  come  off,  and  then  boiling 
them  until  soft  and  serving  hot.  The  North  Carolina  Experiment 
Station  recommends  the  bean  as  a  palatable  ^■egetable,  and  suggests 
that  the  bean  be  soaked  until  the  skins  come  off  and  they  be  stirred 
until  the  skins  rise  to  the  surface,  when  it  is  easy  to  remove  them. 
The  beans  are  then  boiled  with  bacon  until  soft,  seasoned  with 
pepper,  salt,  and  butter,  and  served  hot.  If  the  beans  are  green 
the  preliminary  soaking  may  be  omitted. 

In  my  first  experiments  I  used  the  beans,  but  for  purposes  of 
making  gruel  for  infant  feeding  the}'  require  a  considerable  amount 
of  cooking,  so  at  my  request  ^Nlr.  Deming,  of  the  Cereo  Company, 
of  Tappan,  New  York,  made  a  flour  which  is  entirely  satisfactory 
for  practical  use.  An  analysis  of  this  flour  yielded  the  following 
results : 


Protein  X.  X.  6.25 
Fat       .... 


Mineral  matter 
Moisture   . 


Crude  fiber  ... 
Cane  sugar  .... 
X"on-uitrogenous  extract 

Starch 

Reducing  sugars  . 

Polarization  normal  weight  due  to  optically  active  substance  other  than  cane 


Per  cent. 

44.64 

19.43 

4.20 

5.26 

2.35 

9.34 

14.78 

None 

Xone 


sugar  included  in  proteins  and  non-nitrogenous  extract 7.86° 


The  percentage  of  protein  in  this  flour  is  almost  one-third  greater 
than  the  percentage  of  protein  in  the  whole  beans.  This  is  caused 
by  removing  the  coar.se,  fibrous  hulls  which  contain  little  protein. 

Each  ounce  contains  13  grams  protein  and  120  calories. 


\  ounce,  1  level  tablespoonful  to  quart 
J  ounce,  2  level  tablespoonfuls  to  quart 
\  ounce,  3  level  tablespoonfuls  to  quart 
I  ounce  to  quart 


Protean, 
per  cent. 

0.35 
0.70 
1.00 
1.40 


2  ounces  to  quart 2 .  SO 


Fat. 
per  cent. 

0.15 
0.30 
0.45 
0.00 
1.20 


Sugar, 
per  cent. 

0.08 
0.15 
0.23 
0.30 
0.60 


Calories. 

30 

60 

90 
120 
240 
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Condensed  milk  as  a  food  for  infants  has,  of  course,  been  well 
known  for  many  years.  In  most  instances  it  has  been  used  only 
as  a  temporary  expedient,  either  when  pure  milk  cannot  be  obtained, 
or  in  truA'eling,  or  for  infants  who  have  been  improperly  fed  on 
mixtures  containing  too  much  fat  and  protein.  Condensed  milk  has 
the  following  compositions: 

Condensed  milk  (Eagle  Brand): 

Per  cent. 

Fat 9.82 

Milk  sugar 12.49 

Protein 8.80 

Ash 1.90 

Cane  sugar 40.50 

Water 26.49 

This  furnishes  about  102  calories  per  ounce,  and  in  dilutions 
with  water,  as  ordinarily  used,  it  contains  the  following  percentages: 

1  in  6, 
rarely  used.     1  in  8.  1  in  12.        1  in  16. 

Fat 1.66  1.25  0.83  0.62 

Protein 1.50  1.12  0.75  0.56 

Sugar 8.83  6.63  4.41  3.31 

Calories  per  ounce  approximate  17.00  12.8  8.50  6.40 

After  9,  considerable  amount  of  clinical  experience  I  found  that 
the  best  method  to  begin  feeding  mixtures  of  soy  bean  and  condensed 
milk  is  to  make  a  gruel  composed  of  one  level  tablespoonful  of  soy 
flour,  two  level  tablespoonfuls  of  barley  flour,  a  pinch  of  salt,  and 
one  quart  of  water.  This  should  be  boiled  for  twenty  minutes,  or 
even  longer,  and  the  water  lost  in  the  cooking  should  be  replaced. 
To  this  is  added  condensed  milk,  varying  from  1  to  10  to  1  to  S, 
according  to  the  age  of  the  child  and  other  circumstances.  As  a 
rule  this  will  be  foinid  to  agree  admirably,  and  may  be  used  in  quan- 
tities varying  from  2  to  S  ounces  at  a  feeding.  The  feeding  interval 
may  be  two,  two  and  a  half,  or  three  hours,  usually  three  hours, 
and  occasionally,  in  difficult  cases,  this  may  be  lengthened  to  three 
and  a  half  or  even  four  hours;  but  I  have  not  found  this  advisable 
in  many  cases.  The  amounts  of  condensed  milk  and  the  strength 
of  the  gruel  may  be  xaried  according  to  cireunistanc(\s,  using  weaker 
mixtures  if  there  is  \-omiting,  or  if  there  are  symptoms  of  indigestion, 
or  if  the  stools,  after  a  number  of  days,  do  not  ai)pear  to  be  more 
or  less  normal.  The  stools  of  bal)ies  fed  with  soy  bean  mixtures 
are  slightly  brownish  in  color,  shoiild  be  perfectly  well  digested 
and  smooth,  not  unlike  in  appearance  tho.se  of  babies  that  have 
l)een  fed  upon  malted  milk.  In  children  who  are  not  gaining,  and 
yet  who  seem  to  be  taking  the  gruel  well,  the  amount  of  con<lensed 
milk  may  lu"  increased  to  1  to  N,  that  is,  1  ounc(>  of  condensed  milk, 
with  enough  gruel  to  make  S  ounces,  and  in  exceptional  ea.ses.  even 
to  1  to  11,  though  I  ha\e  rarely  found  this  either  achisable  or  neces- 
sary.    The  gruels  may  vary  in  comi)ositit)n,  and  in  older  children 
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they  may  be  increased  to  double  the  stren<jtli  adxiscd  al)ove,  that 
is,  2  level  tablespoonfuls  of  soy  flour  and  4  of  barley,  and  occasion- 
ally this  may  be  increased  still  further.  If  the  soy  bean  is  used  too 
strong,  or  if  it  is  used  without  a  sufhcient  amount  of  {•ari)ohy(lrate 
with  it,  as  in  perfectly  plain  gruels  without  either  cereal  flours  or 
condensed  milk,  it  is  liable  to  cause  thin,  dark-colored,  foul-smelling 
stools,  owing  to  the  high  protein  and  fat  content,  and  the  very  small 
amount  of  carbohydrate  present. 

These  mixtures  of  condensed  milk  and  soy  bean  gruels  will  be 
found  one  of  the  most  valuable  additions  to  the  dietary  of  the  infant. 
On  two  occasions  I  have  encountered  a  curious  idiosyncrasy  for 
barley  flour  in  these  mixtures.  Following  administration  of  the 
gruel  made  with  barley  flour,  there  was  a  sudden  and  marked  general 
edema,  lasting  several  days.  It  so  happened  that  I  had  seen  this 
condition  from  barley  gruel  used  alone,  so  that  this  was  stopped  in 
both  instances,  and  the  gruel  subsequently  made  with  wheat  flour 
in  place  of  the  barley  flour.  In  both  instances  a  second  attempt 
to  replace  the  wheat  flour  with  barley  was  followed  by  the  same 
edema,  so  that  there  can  be  little  question  as  to  the  cause  of  it. 
As  in  feeding  any  cooked  food  to  infants,  some  antiscorbutic  food 
should  be  given,  and  for  this  purpose  orange  juice  in  quantities 
from  a  teaspoonful  to  two  tablespoonfuls  may  be  used  daily,  or 
at  intervals  or  several  days,  or  even  once  a  week.  I  have  never  seen 
a  case  of  scurvy  resulting  from  these  mixtures,  but  in  all  ca.ses  in 
which  the  gruel  was  used  o\'er  long  periods  of  time,  some  anti- 
•  scorbutic  food  has  been  added. 

The  class  of  cases  and  circumstances  in  which  this  mixture  is  to 
be  advised  may  be  outlined  as  follows:  When  fresh  milk  cannot 
be  obtained,  or  when  the  milk  supply  is  very  questionable;  in  sum- 
mer, when  there  is  some  question  concerning  the  milk  supply 
and  then  in  instances  where  the  infant  is  foimd  to  be  incapable  of 
digesting  cow's  milk.  It  will  also  be  found  useful  in  certain  cases  of 
intestinal  indigestion  in  infants  who,  under  ordinary  circumstances, 
can  digest  cow's  milk,  but  who  have  had  their  intestinal  functions 
temporarily  deranged.  It  may  also  be  of  .service  in  cases  of  chronic 
vomiting,  and  particularly  useful  as  a  food  after  summer  diarrhea. 
Without  the  condensed  milk  the  gruel  may  be  used  as  a  food  in 
many  diarrheal  conditions  with  considerable  advantage,  but  as  is 
the  case  with  every  other  food,  there  are  many  instances  in  which 
it  will  not  agree  with  the  child.  The  use  of  soy  bean  gruels  alone 
without  barley  or  some  other  cereal  may  be  recommended  under 
very  exceptional  circumstances.  The  failure  to  obtain  jirojxT 
results  from  the  use  of  the  soy  bean  has  been  largely  due  to  an 
attempt  to  use  it  without  the  addition  of  some  cereal.  In  the 
past  six  years  I  have  had  a  suflRcient  amount  of  experience  with 
this  method  of  feeding  to  know  that  it  can  \^e  used  without  any 
danger.    It  will  not  produce  rickets,  and  with  a  very  small  amouiit 


508    rltirah:  soy  bean  and  condensed  milk  in  infant  feeding 

of  some  antiscorbutic  food,  will  not  produce  scurvy,  It  permits 
a  perfectly  normal  de\'elopmeiit  as  far  as  bones  are  concerned,  and 
in  successful  feeding  the  infants  present  the  appearance  of  breast- 
fed babies.  In  some  of  the  most  difficult  cases  children  are  slow  to 
reach  the  normal  appearance,  but  most  of  such  children  that  I  have 
had  have  been  cases  which  I  do  not  believe  could  have  been  raised 
by  any  other  means  or  only  by  using  a  wet  nurse. 

In  order  that  this  may  be  made  more  plain  a  few  brief  clinical 
histories  will  be  given. 

Case  I. — W.  L.  C,  born  June  17,  1910.  Weighed  eight  pounds 
at  birth.  Was  nursed  five  weeks  and  then  weaned,  owing  to  the 
failure  of  the  mother's  milk.  Since  that  time  has  been  fed  on  various 
mixtures  of  milk,  using  Walker-Gordon  milk  and  various  diluents. 
It  was  subsequently  put  upon  various  proprietary  foods,  and  also 
upon  1  to  8  condensed  milk  mixtures.  It  was  first  seen  October 
9,  1910.  The  weight  at  this  time  was  nearly  ten  pounds.  The  baby 
slept  well  at  night,  and  the  stools  were  normal,  rather  scanty.  It 
was  exceedingly  irritable  during  the  day,  and  it  vomited  most  of  its 
food.  The  mother  stated  that  the  vomiting  was  about  the  same  on 
everything  that  had  been  tried.  Various  milk  mixtures  were  tried 
in  rather  rapid  succession  for  the  next  month,  with  no  result,  and 
the  weight  varied  between  nine  and  ten  pounds.  The  baby  at  times 
would  be  more  comfortable,  but  was  decidedly  doing  badly.  Patient 
was  put  upon  the  standard  gruel  suggested  above,  with  condensed 
milk.  Gain  in  weight  began  almost  immediately,  and  on  December 
4  its  weight  was  11  pounds  4  ounces,  and  the  bal)y  was  returned  to 
a  milk  mixture,  on  which  it  did  fairly  well,  and  by  January  20, 
1911,  reached  a  weight  of  14  pounds  4  ounces.  At  this  time  the  food 
was  very  badly  borne,  and  in  the  next  two  weeks  the  weight  had 
droi)ped  to  I'.i  pounds  15  ounces,  and  the  vomiting  was  again  very 
troublesome.  It  was  again  i)ut  upon  the  condensed  milk  and  soy 
bean  mixture,  anfl  this  time  was  kept  upon  this  until  October. 
The  child  gained  steadily,  and  on  ISIay  25  weighed  20  pounds. 
This  child  had  rather  an  uneventful  history  subsequently,  except 
that  until  about  a  year  ago  was  not  able  to  digest  cow's  milk  even 
if  diluted.  Since  that  time  it  has  lost  this  peculiarity,  and  is  able 
to  digest  cow's  milk,  although  it  is  only  with  difficulty  that  it  can 
be  induced  to  take  it. 

Cask.  II. — O.  S.,  one  of  the  best  examples  t)f  the  value  of  this 
form  of  feeding  that  I  have  seen.  Born  April  21,  1914.  Second 
child,  first  having  died  at  birth;  weight,  8  pounds.  Was  seen  April 
27,  when  it  had  dropped  to  7  pounds  4  ounces,  was  crying  continu- 
ously, had  loose,  greenish  stools,  appeared  to  ha\'e  some  sexere 
toxemia,  slightly  jaundiced.  The  baby  continued  to  nurse,  but 
seemed  extremely  ill,  vomited  a  great  deal,  abdomen  was  extended 
with  gas  to  an  extent  that  I  have  rarely  ever  seen,  and  there  seemed 
to  be  considerable  difliculty  in  getting  relief  from  this  conditi<»n. 
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Various  means  were  tried,  including  bismuth  and  chalk  mixtures, 
betanaphthol  bismuth,  lactic  acid  bacillus  tablets,  and  aromatics. 
The  child  cried  day  and  night,  was  unable  to  pass  the  gas  either  by 
mouth  or  by  bowel,  had  numerous  small  greenish  stools  some  days, 
and  at  other  times  was  very  constipated,  when  bowels  only  moved 
with  difficulty.  Owing  to  the  worry  and  care  of  the  child  the 
mother's  milk  failed,  and  the  child  was  first  put  on  condensed 
milk,  subsequently  upon  various  modifications  of  milk  from  the 
Walker-Gordon  laboratory.  These  mixtures  were  started  at  2.5  fat, 
6  sugar,  0.75  whey  protein,  0.25  casein,  5  per  cent,  lime  water  and 
water  to  make  20  ounces  for  the  twenty-four  hours.  The  feeding 
time  was  varied  from  two  hours  to  three  and  three  and  a  half,  but 
the  condition  remained  unchanged.  During  the  next  month  the 
usual  variations  were  made.  Changes  in  the  percentages  of  fat, 
sugar,  and  protein  were  all  unavailing.  The  child  remained  prac- 
tically stationary-  in  weight,  sometimes  losing  a  couple  of  ounces, 
sometimes  gaining  a  couple  of  ounces.  A  second  trial  was  made 
with  the  bulgara  tablets,  and  subsequently  milk  modified  with 
sodium  citrate  was  tried.  On  July  1  the  child  had  a  remarkable 
attack  of  edema,  lasting  four  days.  This  came  on  suddenly  and 
was  very  marked,  presenting  the  appearance  of  a  bad  case  of  acute 
nephritis;  but  the  urine  was  normal,  and  the  general  condition  of  the 
child  did  not  seem  to  be  much  disturbed.  The  child  was  then  tried 
on  half  mother's  milk,  obtained  from  a  wet-nurse,  and  half  modi- 
fied milk,  and  on  July  12  a  wet-nurse  was  obtained.  Her  milk  was 
normal  and  the  baby  took  it  readily,  but  the  condition  remained 
unchanged.  Owing  to  difficulties  with  the  wet-nurse,  this  had  to 
be  discontinued.  The  child  was  taken  to  the  country,  where  it 
came  under  the  care  of  another  physician.  The  first  part  of  this 
period  it  was  put  to  a  wet-nurse  again,  but  without  success. 

On  July  21  it  was  put  on  Loeflund's  Malt  Soup  Extract,  1  table- 
spoonful,  flour  2  tablespoonfuls,  milk  6  ounces,  and  water  IS  ounces. 
Eight  bottles,  2  ounces  each,  were  fed  every  two  and  a  half  hours. 
This  was  increased  to  2§  ounces  on  July  22  and  3  ounces  on  July 
23.  Stools  were  well  digested,  but  there  was  considerable  difficulty 
with  gas.  The  jMalt  Soup  Extract  was  increased  slightly,  and  on 
July  24,  the  baby  had  a  severe  diarrhea — twelve  stools  a  day. 
This  continued  until  July  27,  when  there  was  st'll  considerable 
mucus  and  some  blood  in  the  stools.  Baby  was  given  iVIellin's 
Food,  one  ounce  in  8  ounces  of  water,  3  ounces  every  three  hours, 
to  alternate  with  three  breast  feedings. 

July  30.  Mellin's  Food,  1  ounce,  milk  4  ounces,  and  water  7 
ounces.  Four  ounces  were  given  at  a  feeding.  The  weight  during 
all  this  period  was  approximately  7  pounds  9  ounces.  Some  da\'s 
it  gained  an  ounce  or  two,  some  days  it  lost  an  ounce  or  two. 

On  August  7  it  was  given  peptonized  milk  (J  ounces,  Mellin's 
Food  1  ounce,  and  water  14  ounces;  four  bottles  of  4  ounces  each, 
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and  3  breast  feedings.  On  this  it  increased  on  August  10  to  7  pounds 
12  ounces,  and  on  August  12  to  8  pounds  1  ounce.  It  was  then  given 
Mellin's  Food  2  tablespoonsful,  cream  |  ounce,  peptonized  milk 
8  ounces,  water  12  ounces;  4  ounces  at  a  feeding,  subsequently 
increased  to  4f .  On  this  mixture  the  baby  was  distinctly  better, 
the  abdominal  flistention  improved,  the  stools  thin,  but  apparently 
weIl-(Ugested. 

August  21.  Weight  8  pounds  4  ounces. 

August  28.  Given  peptonized  milk,  9  ounces,  water  11  ounces, 
Mellin's  Food  3  tablespoonfuls. 

August  31.  Weight  8  pounds  14  ounces.  Then  followed  an  attack 
of  indigestion.  The  baby  was  again  placed  on  breast  milk.  There 
being  no  improvement  on  tliis,  it  was  discontinued. 

September  7.  Mellin's  Food  1^  ounces,  milk  ("»  ounces,  water  14 
ounces;  4^  ounces  at  feeding,  7  bottles.     Weight  8  pounds  7  ounces. 

September  10.  Mellin's  P'ood  3  tablespoonfuls,  milk  8  ounces, 
water  to  make  35  ounces.  There  was  marked  abdominal  distention, 
and  the  stools  varieti,  some  being  well  digested,  others  containing 
curds,  and  being  greenish  in  color.  From  this  time  up  until  October 
23,  patient  was  given  various  mixtures,  sometimes  malted  soup, 
sometimes  peptonized  milk,  and  various  formulae. 

The  i)aby  returned  to  town,  and  again  came  under  my  care  on 
October  23.  At  this  time  it  was  taking  a  mixture  of  malted  soup 
and  flour  and  milk  and  water;  was  in  almost  constant  pain;  the 
abdomen  was  enormously  distended.  It  was  placed  on  standard 
soy  bean  gruel,  using  wheat  Hour  in  place  of  barley,  and  condensed 
milk  1  to  8,  4|  ounces  to  a  feeding.  The  weights  on  this  gruel  were 
as  follows: 

November  10.  Weight  10  pounds. 

November  17.  Weight  lOo  j)ounds. 

December  'A.  Weight  10  pounds  i:]  ounces;  feedings  increased  to 
5  ounces. 

1  )ecember  8.  Weight   1 1   pounds  9  ounces. 

December  15.  Weight  11  pounds  13  ounces;  feedings  increased 
to  0  ounces.  Stools  on  this  mixture  have  been  normal;  baby  still 
has  a  great  deal  of  gas,  but  is  nuich  more  comfortable.  Had  one 
severe  attack  of  bronchitis. 

December  2:^.  Weight  11  pounds  15  ounces. 

December  27.  The  baby  was  greatly  disturbed  fmin  some 
tniknown  cause,  acute  diarrhea. 

December  29.   Weight   11   j)ounds  12  ounces;  diarrhea  stop[)ed. 

January  4,  1915.  The  baby  was  coughing  a  great  tlr.A,  with  a 
great  deal  of  wheezing. 

January  (>.  Weight  12  pounds  7  ounces. 

Jatniary   li).  Weight    12  pounds   \'A  ounces. 

January  20.  Weight  IM  pounds  7  ounces. 

Januarx'   27.   Weii,dil    I  I    i)ounds  2  ounces 
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February  o.  Weifrht  14  pounds  5  ounces. 

February  10.  Weijjht  14  pounds  10  ounces. 

February  17.  Weight  15  pounds  2  ounces. 

Marcli  25.  Weight  17  pounds  9  ounces. 

Only  a  few  of  the  difficulties  of  this  case  are  noted  above,  i)ut 
the  account  gives  a  fair  idea  of  what  was  encountered,  omitting 
numerous  incidents  which  did  not  have  any  effect  upon  the  child's 
dcvcloj)ment. 

("ask  III.— W.  J.  S..  born  Septemf)er  2S,  \\)\:\;  first  child, 
normal  labor.  Weighed  at  birth  {\^  pounds.  First  seen  on  May 
23,  1914.  This  baby  was  nursed  for  four  weeks,  was  then  put  on 
modified  milk,  using  a  large  number  of  different  formula^,  none 
of  which  agreed  with  the  child.  The  baby  gained  a  few  ounces 
from  time  to  time,  but  remained  very  thin,  and  presented  a  typical 
marantic  appearance,  vomited  almost  continuously,  and  cried  all 
the  time.  Following  the  use  of  modified  milk  was  a  period  in  which 
condensed  milk,  malted  milk,  and  various  modifications  witli 
Mcllin's  Food,  were  used.  In  February  the  child  was  removed  to 
an  infant  hospital,  ami  eventually  placed  on  breast  milk,  and  after 
three  months  of  this  treatment  the  baby  was  returncfl  home,  having 
gained  up  to  eleven  pounds.  While  in  the  hos})itai  he  was  changed 
to  a  mixture  of  milk  and  water,  and  was  given  three  level  table- 
si)oonfuls  of  cooked  farina  three  times  a  day.  During  the  month 
prior  to  my  seeing  the  baby  he  had  gained  two  ounces.  The  child 
was  exceedingly  uncomfortable.  Nothing  abnormal  -was  noted  in 
the  physical  examination  beyond  what  was  stated  above.  An 
ell'ort  was  made  to  increase  the  milk,  and  an  addition  was  made  of 
barley  water  to  it;  but  this  was  not  very  successful,  although  the 
baby  gained  five  ounces  on  it,  it  conthuied  to  be  very  uncomfortable 
and  to  vomit. 

On  June  1  the  baby  was  changed  to  a  mixture  of  soy  bean  and 
barley,  one  level  tablespoonful  of  the  former,  and  two  of  the  latter 
to  one  (juart  of  water.  To  this  was  added  condensed  milk  (i  drams, 
with  sufficient  gruel  to  make  six  ounces.  Six  feedings  of  this  were 
given  at  three-hour  intervals.  By  June  18  the  baby  weighed  11 
pounds  9  ounces;  by  July  0,  12  pounds  2  ounces. 

On  August  1  it  weighed  15  pounds  and  became  upset  from 
overfeeduig.    During  this  period  I  was  out  of  the  city. 

On  September  14  it  weighed  14  pounds  5  ounces,  and  at  this 
time  he  had  beei>  on  a  mixture  of  cow's  milk  and  oatmeal  water. 

On  September  2b  milk  and  egg  were  added  every  other  day  to 
the  food,  and  subsequently  the  gain  in  weight  was  rather  uneventful. 

On  October  31  it  weighed  lb  pounds  3  ounces,  and  on  February 
15,  1915,  it  weighed  22  pounds.  During  this  time  he  had  been  on 
a  mixture  of  40  ounces  of  milk,  2  ounces  of  lime  water,  and  S  ounces 
of  diluent,  part  of  the  time  barley  water,  part  of  the  time  oatmeal 
water,  and  part  of  the  time  plain  water.  In  addition  to  this  he 
was  given  farina  and  other  cereals,  with  the  addition  of  the  soy 
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bean  flour  cooked  with  the  cereal.  The  appearance  of  the  child  is 
now  practically  normal. 

Case  IV. — L.  C.  F.,  born  January  1,  1913;  first  child,  normal 
labor.  Weighed  8  pounds  12  ounces  at  birth,  and  gained  steadily 
until  ]\Iarch  30,  when  it  weighed  11  pounds  2  ounces,  and  continued 
to  lose  weight  until  April  5,  when  it  weighed  10  pounds  15  ounces. 
The  mother's  milk  was  found  to  be  low  in  fat  and  rather  scanty, 
and  the  usual  means  of  improving  the  milk  were  unavailing.  The 
child  was  weaned  and  placed  upon  a  mixture  of  milk,  barley  water, 
and  milk  sugar,  which  agreed  very  well,  but  on  which  the  child  did 
not  gain  in  weight. 

On  May  2  the  child  was  given  standard  mixture  noted  above 
of  soy  bean,  barley  water,  and  condensed  milk,  and  from  this  time 
on  the  baby  averaged  about  4  ounces  a  week  gain,  and  a  perfectly 
uneventful  year  following,  presented  the  appearance  of  a  breast-fed 
baby.  During  this  year  the  place  of  residence  was  frequently 
changed,  and  the  baby  was  kept  upon  the  mixture  to  prevent  the 
child  getting  spoiled  milk,  in  many  of  the  places  there  being  no 
adequate  milk  supply. 

Case  V. — J.  M.,  born  July  11,  1913.  Child  weighed  6  pounds 
14  ounces  at  birth,  was  nursed  up  to  about  October  25.  Highest 
weight  reached  was  8  pounds  12  ounces  about  the  end  of  September. 
It  was  first  seen  November  13,  1913,  when  it  weighed  8  pounds 
7  ounces.  It  was  on  a  mixture  of  milk  and  oatmeal  water.  Was 
vomiting  some  and  gradually  losing  weight.  Was  placed  upon  the 
standard  soy  bean  and  barley  gruel,  started  on  2  drams  condensed 
milk,  with  sufficient  gruel  to  make  4  ounces,  and  fed  at  three-hour 
intervals.    It  was  gradually  increased  up  to  1  to  8. 

On  November  17  the  baby  weighed  8  pounds  12  ounces,  and  pre- 
sented a  perfectly  normal  and  comfortable  appearance. 

On  December  13  weight  11  pounds,  and  from  this  time  the  patient 
had  a  perfectly  uneventful  year.  At  the  end  of  the  first  year  it 
weighed  22  pounds,  perfectly  normal  in  every  way,  and  had  no 
digestive  disturbances. 
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Wiii'.N  one  considers  the  uniformity  with  which  the  entire  lym- 
phatic system  is  attacked  early  in  the  course  of  acquired  syphilis, 
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it  might  naturally  be  expected  that  the  spleen  as  well  as  the  other 
hmphatic  structures  would  take  part  in  this  general  hyperplasia. 
It  is  a  surprising  fact,  however,  that  an  exceedingly  scant  litera- 
ture exists  which  has  to  do  with  hypertrophy  of  the  spleen  in  the 
early  stages  of  the  infection.  The  numerous  texts  on  syphilology 
make  but  brief  mention  of  the  fact,  and  all  seem  agreed  that  it  is 
only  occasionally  that  one  finds  enlargement  of  the  spleen  in  acute 
syphilis. 

From  the  results  of  our  studies,  it  seems  beyond  a  peradxenture 
of  a  doubt  that  these  brief  and  cursory  references  in  the  literature 
on  enlargement  of  the  spleen  in  early  syphilis  are  not  due  to  its 
non-occurrence,  but  rather  to  the  fact  that  the  subject  has  received 
from  clinicians  but  very  little  study.  This  is  probably  due  to  the 
fact  that  s\philis  is,  and  has  been  for  the  most  part,  an  ambulatory 
disease.  Hospitalization  of  the  syphilitic  is  observed  only  in  a 
few  institutions,  and  a  careful  study  of  the  visceropathies  incident 
to  secondary  syphilis  are,  for  this  reason,  not  always  possible. 

The  first  reported  case  of  splenic  enlargement  in  association 
with  secondary  syphilis  was  published  in  1862  by  Biermer.^  This 
author  noted  in  a  woman,  aged  twenty -eight  years,  eight  months 
postinfectionem,  marked  enlargement  of  the  liver  and  spleen, 
together  with  a  roseola.  Under  treatment  the  spleen  rapidly 
decreased  in  size,  the  liver,  however,  remaining  enlarged. 

The  credit  for  first  calling  attention  to  the  acute  splenic  hyper- 
trophy in  secondary  syphilis  belongs  to  A.  Weil.^  This  author, 
in  1874,  published  observations  on  three  cases  of  .secondary  syphilis 
in  which  he  was  able  to  percuss  enlargement  of  two  and  palpate 
a  definite  tumor  in  the  third.  Mention  must  also  be  made  of  the 
observations  of  Gold,^  who,  in  1880,  published  the  report  of  a  post- 
mortem on  a  case  of  secondary  syphilis  in  which  slight  enlargement 
of  the  spleen  was  noted.  Inasmuch  as  this  patient  also  had  an 
erysipelas,  it  may  be  questioned  whether  the  splenic  enlargement 
was  due  to  this  cause  rather  than  to  the  syphilis. 

In  1895  Columbini^  stated  on  the  basis  of  his  investigation  that 
enlargement  of  the  spleen  was  a  uniform  fintling  in  all  cases  of  fresh 
syphilis,  coincident  with  the  appearance  of  the  exanthem.  Dis- 
cussing Columbini's  results,  Bruhns^  in  1899,  called  attention  to 
the  fact  that  the  former's  results  were  largely  the  result  of  percus- 
sion of  the  enlarged  organs,  at  the  same  time  pointing  out  the 
great  difficulties  in  determining  splenic  enlargement  in  this  way. 

This  last  author  investigated  60  cases  of  recent  syphilis,  and  was 
able  to  reexamine  them  frequently  during  the  entire  first  months 

1  Schweizerische  Ztschr.  f.  Heilk.,  1862,  i,  118. 

2  Deutsch.  Arch.  f.  klin.  Med.,  1874,  xiii,  317. 

'  Vierteljahrsschrift  f.  Derm.  u.  Syph.,  1880,  xii,  463. 

*  Institute  dermosifilopatico  della  universita  di  Siena,  1895,  cited  by  Bruhns. 

'  Deutsch.  Arch.  f.  klin.  Med.,  1899,  l.xiv,  450. 
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of  treatment.  In  addition  to  these  sixty  cases  of  early  syphilis 
he  examined  four  of  precocious  maUgnant  syphilis.  The  spleens 
were  examined  twice  weekly  and  percussion  of  the  organ  was 
always  supplemented  by  palpation.  It  is  surprising  to  note  that 
of  these  60  early  cases,  Bruhns  was  able  to  demonstrate  definite 
enlargement  in  only  4.  In  the  precocious  maHgnant  cases  2 
out  of  the  4  were  found  to  have  enlarged  spleens.  Bruhns  found, 
therefore,  10  per  cent,  of  his  early  cases  with  definite  palpable 
tumors,  and  in  not  one  of  these  was  there  a,ny  other  possible  expla- 
nation for  the  enlargement  considered  present.  In  5  out  of  the  (V 
cases  the  enlarged  spleen  rapidly  disappeared  under  the  influence 
of  mercurial  therapy. 

The  next  observation  of  note  was  that  of  Wewer/  in  1870.  This 
author  found  enlargement  of  the  spleen  6  times  in  79  cases  of  second- 
ary syphilis.  Haslund,^  who  has  perhaps  devoted  more  space 
than  any  other  author,  either  before  or  since  his  time,  to  splenic 
syphilis  in  general,  expressed  himself  as  l)elieving  splenic  tumor 
in  early  syphilis  as  a  rare  finding, 

Nolte**  examined  50  cases  of  secondary  syi)hilis  and  found  enlarge- 
ment in  only  2.  The  largest  figures  next  to  those  of  Columiiini 
are  those  of  Avanzini,^  who  found  enlargement  in  S  out  of  'AO  cases, 
slightly  more  than  25  per  cent.  Schuchter,'"  in  1SS7,  reported  (i 
cases  out  of  22  in  which  the  s})leen  was  enlarged;  figures  almost 
identical  with  those  of  Avanzini,  who,  however,  found  only  1()  cases 
of  enlargement  of  the  spleen  in  490  cases  examined.  Infortunately, 
however,  it  is  not  noted  how  many  of  these  490  cases  were  recent 
infections,  and  Bruhns  calls  attention  to  the  fact  that  many  were 
probably  in  the  latent  stage  and  later  period  of  the  disease. 

The  great  ditterence  of  the  figures  quoted  is  undoubtedly  due  to 
the  difi'erenccs  in  the  methods  of  examination.  It  need  hardly  be 
mentioned  here  that  percussion  of  the  spleen  in  determining  slight 
deviations  from  the  normal  in  itf^  sifce  is  wholly  unsatisfactory. 
The  figures,  therefore,  which  are  based  upon  this  means  of  physical 
examination  can  hardly  be  relia})le.  Not  only  may  the  ditlerencc 
in  the  ])ercussion  note  hv  modified  i)y  the  position  of  the  stomach 
oT  colon,  but,  on  the  other  hand,  splenic  dulncss  may  in  some 
cases  be  impossible  to  elicit  under  the  most  favorable  circum.stances. 
On  the  other  han.d  it  is  ver,\-  difficult  to  explain  t\\v  large  numbiT 
of  si)lecns  found  by  palpation  alone,  by  us,  as  compared  with  the 
small  number  reported  by  some  of  the  earlier  obser\  ers. 

During  the  pa.st  two  years  at  the  University  Hospital,  ol)s(T\a- 

•  Dout.sch.  .\rch.  f.  klin.  Mod..  IsTCi,  xvii.  4.59. 

'  Hiislund,  .\rch.  f.  Doriii.  u.  Syph.,  1SS2.  xiv,  340;  Hospitalstid.  1SS2,  Nos.  2 
and  .3. 

"  Iiinug.  DLsscrt.,  CJrcifswald,  INSH. 
»  Viortoljahrsschrift  f.  DiTiii.  ii.  Syplu,  ISM,  xvi,  .IT'.t. 
'"  Wicn.  nicd.  Bl..  18H7,  Nos.  41  and  42.  pp.  12«>0  and  1320. 
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tions  have  been  made  under  ideal  conditions.  At  our  institution 
syphilis  is  not  treated  in  the  ambulatory  fashion.  The  average 
length  of  the  time  that  patients  remain  is  about  eighteen  days; 
a  large  part  of  this  time  is  spent  in  bed,  and  careful  observations  on 
such  patients  are  therefore  made  possible.  We  have  selected  for 
the  purpose  of  this  study  lOO  cases  of  early  syphilis;  of  these  9 
cases  were  i)rimary  syphilis  alone,  the  remaining  91  were  cases 
in  the  first  months  of  the  infection,  for  the  most  part  with  cutaneous 
or  nuicous  membrane  involvement. 

Methods  of  Sti  uv.  The  patients  were  studied  with  particular 
reference  to  several  different  factors.  Thus  in  each  case  there 
were  noted  the  general  adenopathy;  blood  findings;  the  general 
health;  type  of  eruption;  involvement  of  the  bones;  involvement 
of  the  nervous  system;  the  course  of  the  splenic  tumor,  if  this  were 
present. 

(iENEKAL  Healtii.  Under  the  heading  of  general  health  is  meant 
the  constitutional  disturbances  attributable  to  the  infection;  slight 
anemia  with  a  loss  from  two  to  five  pounds  in  weight;  mild  asthenia 
was  rated  as  a  slight  effect  on  the  general  health.  A  moderate  effect 
on  the  general  Jiealth  was  regarded  as  including  a  blood  picture  of 
8,5(J(),()()()  to  4,( )()(),()()()  red  cells,  a  hemoglol)in  of  70  per  cent.,  a 
sharp  drop  in  weight  from  5  to  15  pounds,  malaise,  anorexia, 
and  in  some  cases  bone  involvement.  Under  severe  involvement  of 
general  health  are  included  those  cases  in  which  there  was  marked 
prostration,  loss  in  weight  from  15  to  50  pounds  (syphilitic  cach- 
exia), severe  central  nervous  disturbances,  and  cases  with  pro- 
nounced anemias. 

It  must  also  be  noted  that  very  few  of  our  cases  had  received 
treatment  prior  to  their  entry  into  the  hospital.  In  all  cases  care- 
ful examinations  were  made  to  exclude  the  possibility  of  other 
infections  as  possibly  causing  the  splenic  tumor.  Realizing  the 
injiccuracy  of  percussion,  we  have  included  in  this  study  only  those 
cases  in  which  the  spleen  was  definitely  palpable. 

(Jexekal  Summary  of  the  Findings.  Of  the  1 00  eases  examined, 
definite  splenic  enlargement  was  found  in  'M).  The  spleen  was  noted 
as  being  hard  and  firm  in  17  cases,  in  0  it  was  noted  as  tender,  and 
in  3  as  very  soft. 

Of  the  .'](')  positive  cases  the  general  health  was  dcfiiiitcly  aft'ccted 
in  27  and  the  remaining  9  showed  no  impairment  of  the  general 
fnnctions.  Severe  involvement  of  the  general  health  was  found  in 
4  cases.  This  entailed  in  1  case  a  loss  of  50  pounds  in  weight. 
Expressed  in  terms  of  percentage,  78  per  cent,  of  those  cases  in 
which  the  spleen  was  enlarged  were  cases  in  which  the  general 
health  suffered  considerable  deterioration.  On  the  other  hand  it 
nuist  be  noted  that  the  general  health  was  affected  in  22  per  cent. 
of  the  cases. in  which  enlargement  of  the  spleen  was  not  present. 

Definite    involvement    of    bone,    including    under    this    heading 
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ostalgia,  arthralgia,  periostitis,  and  arthritis,  was  found  in  15  of 
our  36  cases,  or  in  41  per  cent. 

Central  Nervous  System.  Of  the  36  cases  in  which  the  spleen 
was  found  to  be  enlarged,  25  were  available  for  the  study  of  the 
spinal  fluid,  although  all  were  subjected  to  a  careful  neurological 
examination.  Of  the  25  cases  in  which  both  the  neurological 
examination  and  the  spinal  fluid  was  studied,  19  showed  definite 
involvement  of  the  nervous  system.  Such  involvement  took  the 
form  of  basal  meningitis;  meningomj'eloencephalitis;  neuroretini- 
tis ;  loss  of  bone  conduction,  as  shown  by  the  functional  test  of  the 
cochlear  and  vestibular  portions  of  the  eighth  nerve;  sluggishness 
of  the  pupillary  reactions;  seventh  nerve  palsy.  Of  this  last  rare 
finding  there  were  2  cases  in  our  series.  Expressed  in  terms  of 
percentages,  therefore,  in  76  per  cent,  of  those  cases  in  which  the 
spleen  was  enlarged  there  was  definite  involvement  of  the  nervous 
system. 

Type  of  the  Exanthem.  Studying  the  figures  here  it  is  interest- 
ing to  note  that  of  the  36  positive  findings,  19  occurred  coincident 
with  a  papular  efflorescence;  16  cases  of  the  36  had  associated 
mucous  membrane  findings,  4  had  alopecia.  In  2  out  of  our  9 
primary  cases  the  spleen  was  definitely  palpable;  in  both  of  these 
there  was  as  yet  no  general  adenitis,  nor  was  there  any  sign  of 
hematogenous  infection. 

Blood  Examination.  The  blood  examinations  in  this  series 
were  for  the  most  part  done  by  the  senior  students  of  the  Univer- 
sity of  jNlichigan,  and  as  each  blood  count  was  not  controlled  by 
us,  we  feel  that  too  much  stress  should  not  be  placed  on  these  figures. 
It  is  interesting  to  note,  however,  that  in  27  cases  in  which  counts 
were  made  (presumably  carefully),  14  showed  a  leukocytosis  of 
over  10,000,  and  of  40  cases  in  which  blood  examinations  were 
made  and  in  which  no  splenic  tmnors  were  demonstrable,  16  had  a 
leukocytosis  of  over  10,000.  Expressed  briefly  then  there  was  a 
preponderance  of  leukocytosis  in  those  cases  in  which  the  spleen 
was  enlarged. 

With  regard  to  the  type  of  the  splenic  enlargement,  by  far  the 
largest  number  were  firm  and  readily  ])alpable.  The  average 
enlargement  extended  about  two  finger-breadths  below  the  costal 
margin.  One  cannot  describe  tliis  type  of  hypertrophy  any  tnore 
accurately  than  by  saying  it  closely  resembles  in  consistence  the 
spleen  of  chronic  malaria.  The  softer  spleens,  of  which  there  were 
19  in  our  series,  presented  fully  rounded  margins,  and  were  dis- 
tinctly of  the  type  that  one  encounters  in  typhoid  fever  and  other 
acute  infections. 

We  were  particularly  interested  in  noting  the  course  of  the 
splenic  tumor  under  proper  antisyphilitic  therapy.  In  general, 
we  must  conclude  from  our  study  that  the  enlargement  disap})ears 
much  more  slowlv  than  do  the  other  earlier  manifestations.    This 
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observation  parallels  that  with  refj;ard  to  the  slow  disappearance 
of  the  general  adenitis.  In  one  of  our  cases  there  was  a  persistence 
for  over  three  months,  and  in  a  second  the  spleen  resumed  its 
normal  size  only  after  eight  salvarsan  injections  were  given.  In 
one  case  the  enlargement  disappeared  after  a  single  injection  of 
salvarsan.  The  largest  number  persisted  until  from  three  to  five 
injections  had  been  given  and  until  mercury  had  been  begun.  The 
most  interesting  finding  appeared  in  one  case  in  which  prior  to  the 
injection  of  salvarsan  the  spleen  was  not  palpable,  but  became  so 
following  the  first  injection  and  became  larger  following  the  second 
injection  of  salvarsan. 

The  incidence  of  pain  and  tenderness  on  pressure  were  noted  in 
0  cases,  in  one  at  least  pain  was  noted  as  exquisite.  In  this  case, 
however,  although  the  enlargement  persisted  for  a  considerable 
time,  the  pain  was  very  promptly  relieved  by  the  antisyphilitic 
treatment. 

We  are  not  in  a  position  to  state  definitely  as  to  the  time  of  the 
appearance  of  the  splenic  enlargement.  In  all  but  one  of  our  cases, 
as  has  been  noted,  the  enlargement  was  found  on  the  first  examina- 
tion. Inasmuch  as  we  found  enlargement,  howe\-er,  in  two  cases 
of  primary  syphilis  in  which  indeed  the  secondary  manifestations 
never  developed,  it  seems  reasonable  to  assume  that  this  condition 
may  antedate  the  appearance  of  the  other  secondary  manifestations. 

The  question  naturally  arises  as  to  which  of  the  types  of  splenic 
enlargement,  hard  or  soft,  develop  into  the  later,  or  interstitial 
splenitis  of  late  syphilis.  With  regard  to  this  we  noted  in  general 
that  the  softer  spleen  receded  much  more  rapidly  than  did  those 
of  the  firmer  consistency.  It  seems  not  unlikely,  therefore,  that 
the  harder  persistent  types  are  those  which  one  might  expect  to 
develop  the  later  interstitial  splenitis,  the  softer  tumors  resembling 
more  those  of  an  acute  infection  and  receding  with  the  disappearance 
of  the  infectious  agent  from  the  blood. 

Inasmuch  as  we  based  our  findings  solely  on  palpation,  it  must 
be  very  evident  that  3()  per  cent,  does  not  represent  the  total  nmn- 
ber  of  splenic  enlargement  in  the  cases  examined,  but  simply  the 
number  in  which  the  magnitude  of  the  spleen  had  reached  such  size 
that  it  could  be  felt  below  the  costal  margin.  We  are  inclined  to 
believe,  therefore,  with  Cohnnbini  and  with  Avanzini  that  the 
spleen  is  enlarged  in  a  great  majority  of  all  cases  of  syphilis  which 
go  untreated  during  the  first  months  of  infection. 

The  interesting  feature  in  connection  with  the  persistence  of 
the  splenic  enlargement  lies  in  the  possibility  that  this  organ  acts 
as  a  reservoir  for  the  spirochetes  or  their  "rest  forms,"  and 
that  the  subsequent  tertiary  manifestations  may  possibly  be  due  to 
reinfection  of  the  blood  stream  from  the  spleen  rather  than,  as  is 
generally  accepted  now,  that  such  lesions  are  recurrences  iti  loco 
of  early  dissemination.     Analogy  at  least  is  possible  in  the  cases  of 
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malaria  in  which  the  spleen  acts  as  the  main  point  of  redistribution 
of  the  organisms. 

From  the  results  of  our  studies  we  venture  the  following  con- 
clusio  ns : 

1.  Acute  splenic  enlargement  occurs  in  a  large  number  of  cases 
of  early  syphilis. 

2.  This  enlargement  may  be  present  before  the  secondary 
manifestations  are  apparent,  and  probably  represents  the  earliest 
syphilitic  visceropathy. 

3.  The  enlargement  is  either  in  the  form  of  a  soft  tumor  not 
unlike  that  of  any  other  infection  or  may  present  itself  as  a  firm, 
tense  tumor. 

4.  In  a  small  proportion  of  cases,  tenderness,  occasionally 
extreme,  may  be  present. 

5.  The  enlargement  is  most  frequently  found  in  those  cases  in 
which  the  general  health  has  been  seriously  involved. 

6.  Acute  splenic  enlargement  in  early  syphilis  tends  to  disappear 
under  treatment,  but  may  persist  and  resist  treatment  longer  than 
any  other  early  manifestation. 

7.  A  striking  finding  was  the  frequency  with  which  the  splenic 
enlargement  was  noted  in  association  with  early  central  nervous 
manifestations. 

8.  In  no  cases  in  our  series  was  the  spleen  tumor  associated  with 
enlartrement  of  the  liver. 


CHRONIC  LEAD-POISONING  IN  GUINEA  PIGS:   WITH  SPECIAL 

REFERENCE  TO  NEPHRITIS,  CIRRHOSIS,  AND 

POLYSEROSITIS.* 

By  W.  Opuuls,  M.D., 

SAN    FRANCISCO. 

(From  the  Pathological  Laboratory  of  the  Stanford  Univorsity  Moiliral  School.) 

TiiK  experiments  recorded  in  this  paper  w(;re  nndertaken  prini;irily 
with  the  object  of  repeating  Charcot  and  (iombault's'  work  on 
experimental  chronic  lead  nephritis  in  guinea-pigs.  The  results 
of  onr  exj)eriments  along  these  lines  are  somewhat  disappointing, 
but  in  the  course  of  the  experinunits  ccTtain  int(Tcsting  chaiigcs 
were  obtained  in  the  livers  and  the  serous  mcnibr;mcs  of  the 
animals  exi)(TiMiciitcd  upon,  which  seem  to  justify  more  extensive 
publiciition. 

*  Short  iiotoa  on  this  work  have  appparod  in  the  Proroodings  of  the  Society  for 
Kxperinieiital  Biology  and  M<'dicine,   1912,  x,  49  r>2. 
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The  experiments  were  performed  oxchisively  upon  guinea-pigs, 
28  in  all.  The  substance  introduced  was  the  same  in  all  cases,  car- 
bonate of  lead,  and  it  was  used  in  the  same  way  in  all  experiments, 
being  given  by  mouth  with  the  food  of  the  animals.  As  a  rule, 
about  h  grain  was  given  three  times  a  week,  but  the  amount  given 
varied  somewhat  in  difl'erent  experiments.  Since  the.  object  of  the 
experiments  was  to  keep  the  animals  under  the  influence  of  lead 
for  as  long  a  period  as  possible,  the  administration  was  stopped 
whenever  untoward  symptoms  developed;  that  is,  whenever  the 
animals  began  to  suffer  seriously  in  their  nutrition  or  when  they 
developed  coiniilsions,  which  were  very  commonly  observf^d.  On 
the  other  hand,  many  of  the  animals  were  given  as  much  lead  as 
they  would  tolerate,  in  order  to  get  as  definite  results  as  possible. 

Since  the  animals  frequently  refused  their  food  when  lead  was 
added  to  it,  and  as  they  often  spilled  much  of  it  in  the  taking,  the 
amount  of  lead  received  by  each  animal  cannot  be  given  to  a 
certainty. 

All  animals  eventually  died  as  a  result  of  the  continued  intoxica- 
tion, although  many  of  them,  except  for  occasional  convulsions, 
continued  in  good  health  and  in  a  good  state  of  nutrition  to  the  last. 
In  fact,  some  put  on  an  excessive  amount  of  fat,  which  occurrence 
in  similar  experiments  has  been  commented  on  by  other  investi- 
gators,  for  instance,   by   Paviot.^* 

The  blood  in  all  cases  showed  the  typical  lead  anemia.  Stippled 
cells  and  nucleated  erythrocytes  were  often  plentiful  in  the  circula- 
tion. Among  the  latter,  megaloblasts  were  observed  frequently. 
At  autopsy  the  spleen  was  usually  somewhat  enlarged;  in  a  few 
cases  considerably  so.  The  venous  siiuises  were  <Hstended  and  full 
of  erythrophages.  The  splenic  pulp,  the  marrow,  and  the  liver  con- 
tained hematogenous  pigment  in  varying  amounts.  In  the  marrf)w 
the  nucleated  red  cells  were  extremely  numerous  and  the  number 
of  megaloblasts  was  sometimes  very  large,  more  especially  so  in 
the  long-continued  experiments. 

The  exp(Timents  were  continued  for  a  much  louger  time  than  in 
any  previous  series  of  similar  experiments,  13  out  of  2(S  animals 
surviving  for  one  year  or  more,  S  of  these  for  two  years  and  more, 
and  3  even  for  three  years  and  more.  One  animal  lived  almost 
four  years. 

The  Kidneys.  Lead  evidently  att'ects  the  epithelium  of  the 
kidneys  in  a  characteristic  manner.  Its  action  resembles  that  of 
other  epithelial  j)()isons,  like  uranium,  chronium,  etc.,  except  that 
it  is  of  a  much  milder  character.  The  ill  effects  are  almost 
entirely  localized  in  the  distal  i)arts  of  the  convoluted  tubules, 
which  have  been  mistaken  for  portions  of  the  loops  of  Ilenle  by  some 
observers.  As  shown  in  Fig.  1,  the  change  consists  in  a  granular 
degeneration  of  the  protoplasm  and  a  pyknotic  change  in  the  nuclei. 
It  terminates  in  necrosis  of  the  cells  affected.    In  few  cases  the  necro- 
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sis  was  preceded  by  fatty  degeneration.  Eventually  the  protoplasm 
either  disintegrates,  breaking  up  into  little  fragments  (Fig.  1),  or 
the  cells  become  detached  from  the  wall  of  the  uriniferous  tubules 
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Fig.  I(X  350). — Granular  degeneration  of  epithelial  cells  in  distal  parts  of 
convoluted  tubules  associated  with  pyknosis  of  nuclei  and  terminating  in  necrosis. 
Experiment  4.    Guinea-pig  03. 


Fig.  2  (  X  350). — Epithelial  cast  in  lower  part  of  uriniferous  tubule.    Experiment  18. 

Guinea-pig  51. 


in  tnfo.  In  this  latter  case  large  epithelial  casts  may  be  found  in 
the  lower  parts  of  the  tubules  (Fig.  2).  In  some  cases  these  are 
pleutiful       Hyaline  casts  were  observed  only  occasionaliy.     This 
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process  seems  to  contiiuie  to  practically  the  same  extent  through- 
out the  course  of  the  experiments,  the  destroyed  epithelium  being 
constantly  regenerated.  Mitoses  may  be  found  in  fair  numbers 
in  all  specimens,  and  in  the  later  stages  large  atypical  epithelial 
cells  with  giant  nuclei  (Fig.  3)  are  often  encountered.  Regenerated 
and  degenerated  cells  are  frequently  seen  in  the  same  section  of 
the  same  tubule.  The  rest  of  the  tubules  are  slightly  invohed, 
if  at  all,  except  in  a  few  cases,  where  the  lesion  is  more  diffuse  and 
involves  the  more  proximal  parts  of  the  convoluted  tubules. 

Examination  of  the  urine  at  autopsy  or  during  the  life  of  the 
animals  sometimes  revealed  a  slight  trace  of  albumin  and  commonly 
degenerated  renal  epithelium,  rarely  casts. 


^ 
♦         «'     *' 

^    « 

«<»       *' 

% 

• 

* 

v^ 

^  " 

^^ 

.•     '.       ;c. 

'^       • 

'*^           ■       •*  ' 

. 

Fig.    3    (X35U). — Giant    lUK-lt'i    in    regenerated    renai    epiihcliuin.      l-ixiieriment   4. 

Guinea-pig  03. 


Characteristic  red  blood  cells  were  never  found  in  the  tubules, 
but  in  some  specimens  shadows  of  them  seemed  to  be  ])resent  in 
some  of  the  capsules  of  the  glomeruli  and  in  few  tubules.  In  the 
more  acute  forms  of  experimental  lead-poisoning,  hemoglobinuria 
associated  with  hemorrhage  seems  to  be  the  usual  results;  but  in 
chronic  leatl-poisoning  one  is  hardly  justified  in  using  the  term 
hemorrhagic  ne])hritis  in  the  way  that  it  is  employed  by  Iloffa.^ 

In  the  majority  of  the  experiments  these  were  the  only  lesions 
found  even  in  animals  which  had  been  under  the  influence  of  lead 
for  two  years  and  over  (see,  for  example,  experiments  Nos.  22,  23, 
and  24),  and  even  in  those  cases  in  which  small  areas  of  cellular 
infiltration  are  noted  in  the  record  it  is  very  doubtful  whether  these 
can  be  ascribed  to  the  lead-poisoning,  because  such  lesions  are  not 
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uncommonly  found  in  the  kidneys  of  untreated  apparently  normal 
guinea-pigs.* 

This  leaves  six  animals  only  (Experiments  Xos.  11,  12,  10,  18, 
25,  and  27)  that  show  more  definite  interstitial  changes,  and  in 
four  of  these  they  are  very  slight  indeed.  The  kidneys  in  these 
four  cases  did  not  show  any  gross  lesions,  and  microscopically  a 
few  small  areas  were  encountered  in  which  small  groups  of  tubules 
(probably  adjoining  sections  through  one  and  the  same  tubule) 
were  in  a  state  of  collapse,  and  in  which  the  connective-tissue 
between  these  tubules  was  very  slightly  proliferated.  Even  in  the 
remaining  two  animals  the  condition  is  hv  no  means  striking. 
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Viu.  4  (X  100). — Arc-a  of  chronic  nephritis  wiih  collapse  oi  niaiix   uilxilcs,  iliUitation 
of  others,  and  capsular  thickening  of  glomeruli.    Experiment  27.    Guinea-pig  69. 


In  Experiment  IS  it  is  described  as  follows:  "The  kidneys  show 
just  visible,  fairly  regular  pitting  of  the  surface,"  and  in  Experi- 
ment 27,  "kidneys  fairly  large,  capsule  non-adherent,  surface 
coarsely  and  finely  dimpled." 

The  most  marked  lesion  found  in  the  latter  case-^  is  shown  in 
Fig.  4.  The  jjhotomicrograph  gives  an  idea  of  the  slight  de|)ression 
on  the  surface,  which  is  largely  due  to  the  collapse  of  the  tubules. 
The  slight  thickening  of  the  connective-tissue  betwt>en  tliem  is 
also  clearly  brought  out.  At  the  base  of  the  picture  there  is  a  mo<l- 
erate  infiltration  of  the  tissues  with  lymphocytes  near  some  large 
vessels.  'I^he  picture  also  shows  a  corresj^onding  (Milargement  of 
other  tubules  in  the  \icinity,  which  is  the  usual  thing  in  such  cases. 

♦SeeOphi'il.s.  (lecurrenee  of  Sponlaneous  Lesions  in  Kidneys  an<l  l-iversol"  Haitliits 
and  Ciuinea-pigs,  Proe.  Soc.  Exp.  Hioi.  and  Med.,  1011,  viii,  Irt. 
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The  epithelium  in  these  dilated  tubules  is  partly  atrophied,  but  in 
some  the  ej)ithelial  cells  are  evidently  enlarged  and  proliferated. 

The  glomeruli  in  this  figure  are  also  of  some  interest,  because 
they  show  the  only  lesion  which  was  ever  observed  in  them,  and 
which  occurs  practically  exclusively  and  constantly  in  foci  of  this 
character,  namely,  a  fibrous  thickening  of  the  capsules  which  is 
usually  rather  moderate  in  extent  and  may  be  associated  with  a 
slight   proliferation   of  the   capsular  epithelium. 

None  of  the  specimens  show  the  slightest  lesions  in  the  blood- 
vessels. 

The  condition  even  in  the  most  advanced  case  is  in  no  ways 
similar  to  what  one  finds  in  the  kidneys  in  human  cases  of  chronic 
lead-poisoning.  In  them  the  involvement  of  the  bloodvessels  and 
of  the  glomeruli  is  a  striking  feature  of  the  process,  so  much  so 
that  to  all  apjicarances  the  vascular  lesions  are  primary,  the  kidneys 
in  many  cases  being  indistinguishable  histogically  from  other  forms 
of  arteriosclerotic  nephritis. 

In  a  general  way  the  lesions  in  the  guinea-pig  resemble  histo- 
logically those  observed  in  uranium  nephritis  in  the  same  animals, 
although  they  are  by  no  means  so  severe  nor  so  extensive. 

The  reports  in  literature  in  regard  to  the  action  of  lead  on  the 
kidneys  of  animals  are  very  contradictory.*  On  the  one  hand  we 
have  Charcot  and  Gombault's^  well-known  report,  according  to 
which  they  found  "granular"  kidneys  in  7  out  of  15  guinea-])igs 
after  continued  administration  of  carbonate  of  lead  by  mouth. 
They  claim  that  histologically  the  alterations  found  were  identical 
with  those  in  human  lead  nephritis.  Their  experiments  lasted  from 
two  days  to  one  year,  and  in  one  instance  "distinctly  granular" 
kidneys  were  found  as  early  as  the  seventeenth  day  (Experiment 
Id).  None  of  the  later  investigators  have  been  able  to  repeat 
these  experiments  so  successfully,  if  we  except  a  rather  general 
statement  by  Provost  et  Binet,'^  who  after  some  rather  unsuccessful 
preliminary  attempts  used  Charcot  and  Gombault's  method  of 
feeding  carbonate  of  lead  to  guinea-pigs  on  25  animals;  17  of  these 
survived  the  first  month,  most  of  them  dying  between  the  second 
and  third  months.  One  animal  only  lived  six  months.  They  say 
"lesions  renales  tres  accentuees  chez  la  plupart  d'entre  eux,  surtout 
(juand  I'intoxication  avait  dure  l()ngtem])s,"  and  make  a  similar 
statement  in  regard  to  fourteen  rats  that  were  treated  similarly. 
It  is  to  be  regretted  that  they  do  not  give  their  observations  in 
greater  detail.  The  experiment  of  Paviot'^  with  carbonate  of  lead 
on  six  rabbits  in  which  he  found  no  gross  lesions,  but  microscopic- 
ally what  he  calls  extensive  sclerosis  in  two  animals  after  about 
six  months,  are  no  more  convincing,  to  my  mind,  especially  as  such 
lesions  very  commonly  occur  s])ontaneously  in  rabbits,  ^^hat  is 
l)articularly  suggestive  in  this  regard  is  the  fact  that  the  lesions  in 

*  At  the  end  of  the  paper  there  is  a  list  of  the  more  important  articles  in  historical 
sequence. 
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his  cases  appear  to  start  in  the  pyramids  and  extend  into  the  cortex 
radially  as  the  spontaneous  lesions  in  rabbits  are  likely  to  do. 

Coen  and  d'Aiutolo,"  who  experimented  on  rabbits  with  acetate 
of  lead  for  at  most  153  days,  found  only  slight  interstitial  lesions, 
but  believe  that  a  longer  administration  of  the  poison  might  have 
produced  a  true  renal  cirrhosis,  a  surmise  which  hardly  seems  to 
be  justified  in  the  light  of  our  experience.  Jores,-*^  who  also  used 
rabbits,  found  one  small  scar  only  in  a  rabbit  that  had  been  under 
experimentation  for  fourteen  months  and  twenty  days.  All  others 
who  have  paid  any  special  attention  to  this  point  (Hoffa,^  Oliver,^^ 
Stieglitz,"  Annino/"  Hirsch-^)  describe  lesions  no  more  marked 
than  those  which  were  observed  in  our  own  experiments. 

The  conclusions,  therefore,  seems  to  be  justified  that  in  the  warm- 
blooded animals  so  far  experimented  on  (guinea-pigs,  rabbits,  rats, 
cats,  and  dogs),  chronic  lead-poisoning  produces  in  the  kidneys 
primarily  epithelial  lesions,  which  condition  eventually  may  be 
followed  by  a  certain  type  of  granular  atrophy,  due  to  collapse 
of  groups  of  tubules,  associated  with  some  fibrous  thickening  of 
the  connective-tissue  between  these  tubules  and  of  the  capsules 
of  the  glomeruli  in  these  areas,  but  that  these  changes  always 
remain  quite  limited  and  are  by  no  means  constant.  On  the  basis 
of  my  experiments  I  do  not  believe,  as  Jores-^  does,  that  these 
later  lesions  are  at  all  more  common  in  guinea-pigs  than  they  are 
in  rabbits.  Certainly  nothing  has  ever  been  reproduced  in  any  of 
the  animals  mentioned  which  in  any  way  resembles  hiunan  lead 
nephritis,  Charcot  and  Gombault's^  statements  to  the  contrary 
notwithstanding.  * 

The  existence  of  epithelial  lesions  is  acknowledged  by  all  investi- 
gators, but  even  in  this  regard  there  are  to  be  found  certain  minor 
discrepancies  in  the  various  reports  concerning  the  exact  form  of 
degeneration  of  the  protoplasm  and  of  the  nuclei  of  the  cells  involved. 
Annino^®  claims  never  to  have  seen  any  mitoses,  which  is  certainly 
quite  remarkable. 

One  curious  feature  in  our  experiments  is  the  fact  that  whereas 
many  of  the  other  investigators  have  described  calcareous  deposits 
in  the  uriniferous  tubules,  often  in  large  numbers,  we  have  not 
encountered  them  in  the  kidneys  of  any  of  our  animals,  in  spite 
of  the  fact  that  they  were  looked  for  carefully.  They  were  first 
observed  by  Charcot  and  Gombault,^  who  say  in  regard  to  them, 
"On  the  cut  surface  one  finds,  especially  in  the  pyramid,  a  large 
number  of  whitish,  highly  refractile  dots  and  lines  made  up  of  solid 
masses  of  calcareous  material,  which  infiltrates  the  tubules,"  and 

*  The  stfitemeiit  whicli  is  sometimes  found  in  literature  that  Leyden  reported 
stircessful  cxporiinoiits  of  this  charaetor  is  entirely  erroneous.  In  his  paper  read 
before  the  Vereiti  f.  innero  Medicin  at  Herlin.  March  10.  1SS.3,  and  published  in  the 
Hcutsrh.  meti.  Woch.,  ISS.'?,  ix,  18.'),  Lejden  reports  a  case  of  huntan  loud  nephritis, 
l)Ut  makes  no  nicntir)n  of  .'iny  experiments  whatever,  nor  does  his  pupil  Muschold 
in  his  dissertation,  Die  Uleivergiftung  eine  Ursache  chronischcr  Nicrcnerkrankung, 
Berlin,  1883. 
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in  another  j)lace,  "  One  finds  a  certain  number  of  the  narrow  branches 
of  the  loops  of  Plenle  filled  with  solid  calcareous  masses,  the  cellular 
structure  of  which  becomes  evident  after  decalcification."  They 
are  prominently  mentioned  and  discussed  by  Prevost  and  Binet,'- 
whereas  Stieglitz'^  found  them  only  rarely.  Hirsch-"  and  Hoddick-^ 
also  mention  them,  others  do  not  seem  to  have  paid  any  special 
attention  to  this  point.  Paviot'*  did  not  find  them  in  his  few  experi- 
ments on  rabbits,  and  believes  that  Charcot  and  Gombault's" 
experimental  results  are  largely  due  to  the  blocking  of  the  tubules 
by  the  calcareous  masses.  These  deposits  are  of  great  interest  on 
account  of  the  apparent  close  relation  of  chronic  lead-poisoning 
in  man  to  gout.  The  occurrence  of  similar  calcareous  deposits, 
containing  urates  also  in  the  pyramids  of  the  kidneys,  is  very  com- 
mon in  such  cases  in  man,  and  these  sometimes  are  the  only  mani- 
festation of  the  existence  of  a  gouty  diathesis.  Whether  the  deposits 
in  the  animals  also  contained  urates  does  not  seem  to  have  been 
ascertained.  I  may  state  here  in  passing  that  in  spite  of  special 
attention  to  this  point  no  evidences  of  gout  was  ever  detected  in 
any  of  our  animals. 

The  reports  in  regard  to  glomeruli  and  bloodvessels  are  also  most 
curiously  conflicting,  which  in  itself  suggests  that  they  are  by  no 
means  well  marked  or  constant.  A  hyaline  degeneration  of  the  glo- 
meruli has  been  described  by  Coen  and  d'Ajutolo"  and  by  Stieglitz,'^ 
which  we  cannot  confirm  in  our  specimens.  It  is  often  difficult 
to  make  out  exactly  what  sort  of  changes  the  authors  allude  to, 
because  their  statements  are  very  general  and  few  of  them  give 
any  illustrations  of  the  lesions  encountered;  but  at  best  the  lesions 
described  appear  to  be  slight,  somewhat  like  those  described  above 
in  our  own  specimens  (slight  fibrous  thickening  of  capsules  of 
Bowman,  possibly  associated  with  some  atrophy  of  the  glomeruli 
themselves,  and  a  moderate  proliferation  of  the  epithelial  lining 
of  the  capsules),  and  they  are  in  no  way  comparable  to  the  glomer- 
ular changes  observed  in  human  nephritis,  either  of  the  arterio- 
sclerotic type  or  in  well-marked  glomerulonephritis. 

So  far  as  the  bloodvessels  are  concerned,  much  emphasis  is  usually 
placed  in  reviews  of  the  literature  on  Annino's'^  work,  probably 
on  account  of  a  notice  in  the  Virchow-Hirsch  Jahresberichte  (1894, 
I,  375),  stating  that  he  found  "severe  endarteritis  which  even  lead 
to  complete  vascular  obstruction."  If  one  reads  the  original, 
however,  and  particularly  the  description  of  findings  in  the  individual 
experiments,  one  discovers  to  his  surprise  that  in  most  organs 
the  arterial  lesions  were  very  slight  indeed,  possibly  non-existent, 
except  in  the  lungs,  where  Annino  actually  claims  to  have  seen  an 
endarteritis  tending  to  occlusion.* 

*  Annino"^  used  9  animals  altogether  in  liis  expcriinonts,  2  young  (logs,  .3  rats,  2 
rabbits,  and  2  guinea-pigs.  The  animals  were  observ^ed  for  a  few  months  only,  one 
of  the  dogs  lived  longest,  for  seven  months.  None  of  them  showed  any  important 
gross  lesions. 
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Similar  conditions  in  the  pulmonary  vessels  have  been  noted  by 
Stiejilitz/^  Greven,-'^  and  Jores,-*^  bnt  .lores  ^■ery  correctly  pointed 
out  that  normally  these  vessels  in  rabbits,  and  he  might  have  added 
in  guinea-pigs,  have  very  thick  walls  and  a  very  narrow  lumen, 
and  that  normally  also  the  intima  may  be  somewhat  thicker  and 
more  cellular  in  j)laces.  Jores'-"  still  l)elieves  that  he  found  a  thick- 
ening of  the  intima  which  exceeded  the  physiological  limits  in  those 
of  the  animals  which  had  been  exposed  to  the  influence  of  lead 
longest,  but  even  so  he  believes  these  slight  alterations  to  be  unim- 
portant, and  at  the  end  of  his  paper  he  emphatically  denies  the 
importance  of  the  vascular  changes  described  by  the  above  men- 
tioned authors,  and  also  by  Maier  and  his  coworkers.  I  fully  agree 
with  him  on  this  point  and  wish  to  state  positively  that  neither  in 
my  specimens  have  I  ever  seen  anything  resembling  arteriosclerosis, 
nor  am  I  at  all  convinced,  from  a  careful  study  of  the  literature, 
that  such  changes  have  ever  been  produced  in  animals  by  chronic 
lead-poisoning. 

The  heart,  so  far  as  its  weight  is  concerned,  and  the  aorta  were 
found  to  be  entirely  normal  in  all  my  animals. 

The  Liveu.  The  lesions  in  the  liver  in  chronic  experimental 
lead-poisoning  have  attracted  comparatively  little  attention,  and 
yet  from  the  results  of  my  experiments  it  would  appear  as  if  they 
were  really  more  important  than  those  which  occur  in  the  kidneys. 

Coen  and  d'Ajutolo"  seem  to  have  been  the  first  to  pay  some 
attention  to  the  liver.  They  describe  primarily  a  "  necrotic,  granular 
degeneration  of  the  liver  cells,"  and  later  a  chronic  hyperjjlastic 
periangiocholitis.  Since  the  latter,  however,  is  commonly  observed 
spontaneously  in  rabbits,*  which  animals  they  used  for  their 
experiments,  this  latter  condition  was  ])ossibly  not  the  result  of 
the  lead-poisoning. 

Oliver,'^  who  also  used  rabbits,  makes  the  foUownig  statement: 
"  In  the  liver  of  animals  and  in  the  liver  of  lead-workers  there  will 
be  found  an  atroj^hied,  ck)udy,  or  granular  condition  of  hepatic 
cells,  amounting  at  times  to  a  true  fatty  degeneration.  Thecohnnns 
of  cells  become  irregular  and  slender,  and  thus  become  sej)arated 
from  each  other  by  spaces  of  considerable  size.  For  nearly  all 
the  sj)eciniens  taken  from  human  beings  and  ruminants  these 
spaces  between  the  indixidual  hepatic  cells  and  rows  of  cells  were 
occupied  by  small  round  cells.  There  was  an  increase  of  connective- 
tissue  elements,  derived  in  all  i)robal)ility  fnun  the  capillaries  or 
the  sheath  which  surrounded  them.  In  other  words,  there  was  an 
intercellular  cirrhosis  not  unlike  that  met  w  ith  in  congenital  syphilis. 
The  capillaries  of  the  lobules  were  generally  found  to  be  over- 
distend(;d,  a  condition  obserxed  nearer  the  c(Mitre  than  the  peri- 
phery.    Interstitial  iuflainniatiou  with  <leg(>neration  (»f  cohunus  of 

*  Ophiils,  loc.  cit. 
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liver  cells  was  so  generally  present  in  all  specimens  that  I  cannot 
Init  regard  this  as  a  constant  lesion,  and  as  one  likely  to  arise  in 
the  early  stages  of  lead-poisoning."  In  the  accompanying  plates 
he  shows  the  microscopic  picture  of  a  liver  with  well-achanced 
cirrhosis  in  a  girl,  aged  eighteen  years,  who  had  worked  only  forty 
days  in  a  lead-factory.  His  Fig.  XX\'III,  showing  the  microscoi)ic 
l)icture  of  the  liver  of  a  rabbit  with  lead-poisoning,  does  not  show 
any  resemblance  to  the  changes  observed  in  our  animals. 

Laffitte'-'  emphasizes  the  hepatic  changes  in  chronic  lead-poisoning 
more  strongly  than  any  other  author.  lie  gave  carbonate  of  lead 
to  four  ral)bits  by  mouth  for  from  one  and  one-half  to  fi\'e  months 
and  found  no  e])ithelial  lesions  except  atrophy,  but  marked  early 
interstitial  lesions  resembling  those  of  cirrhosis.  He  further  pre- 
sents six  human  cases  of  cirrhosis  in  chronic  lead-j)oisoning,  two 
of  which  are  personal  observations.  ^Yhat  has  been  said  above  in 
regard  to  spontaneous  lesions  in  rabbits  naturally  applies  here. 

Annino"''  also  describes  degenerative  lesions  in  the  liver  and  some 
perivascular  cellular  infiltration  and  proliferation  of  the  periportal 
connective-tissue. 

.fores-''  found  hematogenous  pigmentation  to  a  varying  degree 
and  marked  hyperemia  in  the  liver  of  his  rabbits,  but  no  other 
important  changes. 

The  following  interesting  statement  is  made  in  ]\Iallory's  recent 
l)ook  on  Pr'ntci})U's  of  Pathological  Ilisfologi/:*  "Lead  salts  given  to 
rabbits  and  other  animals  in  amounts  just  below  the  miiiinunn 
fatal  dose  will  produce  in  a  few  days  a  hyaline  lesion  in  the  liver  cells 
similar  in  all  respects  to  that  found  in  the  alcoholic  cirrhosis  of  man. 
Some  of  the  cells  undergo  necrosis  and  are  removed  by  the  digestive 
action  of  leukocytes.  Kegeneration  of  liver  cells  is  shown  by  mitotic 
figures.  This  ol)servation  suggests  that  the  so-called  alcoholic 
cirrhosis  of  man  may  jwssibly  be  due  to  lead." 

This  is  by  far  the  most  accurate  observation  so  far  recorded  in 
literature. 

It  is  astonishing  that  the  severe  gross  changes  in  the  Ii\-er  which 
follow  later  in  the  stages  of  chronic  experimental  lead-poisoning 
and  which  may  be  well  developed  at  the  end  of  nine  months  (see  our 
obser\ation  to  14)  have  apparently  never  been  recorded  before. 

The  initial  lesion  which  has  been  constantly  found  in  all  our  cases 
in  which  a  microscopic  examination  was  made  is,  as  Mallory  states, 
a  peculiar  hyaline  degeneration  of  the  protoplasm  of  the  liver  cells 
associated  with  pyknosis  of  the  nuclei,  eventually  terminating  in 
necrosis.  The  change  is  clearly  shown  in  three  cells  in  the  cejitre 
of  I''ig.  ").  The  degenerated  cells  occur  either  singly  or  in  Squall 
groui)s  of  two  to  three  cells  without  any  characteristic  distribution 
so  far  as  conld  be  made  out.     Kventually  the  remnants  of  the  cells 

*  F.  B.  Mallory,  The  Principles  of  Pathological  Histology.  Philadelphia.  1914, 
p.  507. 
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are  either  absorbed  or  may  be  removed  by  leukocytes,  as  stated  by 
INIallorv.    New  cells  to  take  their  place  are  produced  by  mitosis. 


Fig.  5  (X  750). — Hyaline  degeneration  of  small  group  of  liver  cells  with  pyknosis 
of  neuclei.    Experiment  3.    Guinea-pig  02. 


FiQ.  6  (X  350). — Fatty  degeneration  and  necrosis  of  large  central  group  of  liver 
cells  with  beginning  collapse  of  tissue.  Fibrous  thickening  of  capsule.  The  cells 
with  deeply  staining  nuclei  in  centre  of  field  are  situated  in  the  central  vein  of  a 
lobule.     E.vpcrinient  14.    Guinea-pig  3. 

In  the  end  these  de^eiuTative  lesions  which  may  be  associated 
witli  fatty  dcj,MMU'rati()ii  may  b(>comc  more  and  more  extensive,  so 
nnicli  so  as  to  destroy   laru'c  parts  of  the  liver  tissue,  as  shown  in 
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Fig.  0,  in  which  practically  all  the  cells  in  the  field  arc  cither  in  a 
state  of  severe  degeneration  or  actnally  necrotic  and  disintegrating. 


Fig.  7  (  X  100). — The  same  specimen  taken  with  a  low  power,  showing  distribution  of 
le.sion  and  marked  chronic  perihepatitis.     Experiment  14.     G\iinea-pig  -i. 
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Fiu.  6  (,  X  3JU). — Dilatation  of  capillaries  due  to  atrophy  and  necrosis  of  liver  ceils. 
Experiment  16.    Guinea-pig  1. 

The  removal  of  the  dead  liver  cells  natnrally  cau.ses  a  tendency 
to  collai)se  on  the  surface,  and  in  the  interior  of  the  organ  a  tendency 
to  dilatation  of  the  capillaries  in  the  same  way,  as  one  observed 
it  in  the  red  parts  of  a  human  liver  in  subacute  yellow  atrophy. 
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Fig.  7  is  a  photomicrograph  of  the  same  lesion  shown  in  Fig.  6 
at  a  lesser  magnification,  and  brings  out  more  clearly  the  peculiar 
localization  of  it.     The  dilatation  of  the  capillaries  in  the  interior 


Fig.  9  (XlOO). — Extensive  areas  of  degeneration  and  necrosis  of  liver  cells 
with  dilatation  of  capillaries  and  deep  retractions  due  to  collapse.  Experiment  22. 
Guinea-pig  .33. 


Fig.  10. — Gross  appearance  of  livii    .,  ^ :  pig  54  (Experiment  21).  showing 

irregular  fibrous  thickening  of  capsule,  finely  granular  surface,  and  large  irregular 
depressions. 


of  the  organ  is  well  shown  in  Fig.  N,  wIktcms  the  tendency  to  col- 
lapse is  dearly  ohserx cd  in  I''ig.  \),  in  which  there  arc  also  some  large 
areas  of  cai)illary  dilatation. 
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The  condition  is  similar  to  subacute  yellow  atrophy.  Sometimes 
it  involves  the  organ  diffusely,  as  in  observation  No.  14,  in  which 
the  liver  remained  fairly  smooth ;  but  more  commonly  it  is  localized 
in  circumscribed  spots,  and  in  this  way  produces  first  a  more  or 


Fig.    11.- — Gross  appearance   of  liver  of  guinea-pig   35    (Experiment   17),   showing 
finely  granular  surface  and  dimpling. 

less  regular  pitting  of  the  surface.  Later  there  is  a  markedly  gran- 
ular appearance  with  shrinkage,  which  in  the  gross  strongly  suggests 
cirrhosis  (Figs.  10  and  11). 

There  is  this  important  difference,  however,  that  there  is  little 
if  any  proliferation  of  the  connective-tissue  associated  with  the 
process,  at  least  in  guinea-pigs.    Fig.  12  is  taken  from  the  specimen 
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12  (X  lOUj. — Cellular  iufiltration  and  fibrous  thickening  of  periportal  connec- 
tive tissue.    Experiment  20.    Guinea-pig  24a. 


in  which  the  interstitial  lesions  were  most  clearly  developed  in  an 
animal  which  had  sur^•ived  for  one  year  and  eleven  months  (observa- 
tion No.  20).  The  later  animals  (Nos.  21,  22,  2<)),  in  all  of  which 
the  hepatic  lesions  were  well  developed,  showed  less  proliferation 
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ill  the  periportal  connective-tissue,  which  in  observations  Xo.  22 
(two  years  and  two  months)  and  Xo.  20  (three  years  and  one  month) 
amounted  to  no  more  than  a  shght  cellular  infiltration.  It  does 
not  appear  to  be  likely,  therefore,  that  the  lack  of  connective- 
tissue  formation  was  due  to  insufficient  time  for  its  development 
or  that  a  prolongation  of  the  experiments,  if  possible,  would  have 
brought  more  striking  results  in  this  regard. 

Kretz*  defines  cirrhosis  as  a  "focal  recrudescent  chronic  atrophy 
modified  by  intermittent  degeneration  of  the  parenchyma."  It 
appears  to  me  that  his  definition  applies  much  more  correctly  to 
the  changes  observed  in  these  guinea-pigs  than  to  cirrhosis  in  man, 
and  that  it  seems  evident  that  such  a  process  cannot  in  itself  explain 
the  abundant  connective-tissue  formation  in  human  cirrhosis.  And 
yet  the  process  in  our  experiments  would  seem  to  be  specially  suit- 
able to  reproduce  conditions  resembling  human  cirrhosis  because 
it  is  associated  with  severe  anemia,  a  combination  to  which  Kretz* 
also  alludes  in  his  paper.  It  is  worthy  of  note  that  in  spite  of  the 
constant  occurrence  of  degenerative  lesions  of  moderate  degree  in 
the  livers  of  all  guinea-pigs  examined,  and  of  slight  pitting  in  all 
animals  after  the  ninth  month,  severe  changes  were  foimd  to  be 
comparatively  rare.  They  were  present  in  Cases  Xos.  14,  10,  17, 
20,  21,  22,  26  in  seven  out  of  twenty-eight  animals.  Of  the  three 
cases  which  lasted  over  three  years,  one  only  showed  advanced 
changes  in  the  liver. 

The  following  is  a  short  resume  of  the  more  interesting  experi- 
ments: 

14.  Guinea-pig  3.  The  liver  is  much  reduced  in  size,  measuring 
5  X  3^  X  2  cm.  (normal  measurements  at  least  7  x  4^  x  2.3  cm.). 
The  capsule  is  slightly  thickened  diffusely,  and  in  places  there  is  a 
very  marked  fibrous  thickening  of  the  same  (Fig.  7).  The  surface 
of  the  liver  is  smooth,  but  the  shape  of  the  organ  is  much  distorted. 
The  sharp  edges  are  all  rounded,  and  here  and  there  along  the  ante- 
rior now  rounded  border  one  sees  rather  coarse  nodules  with  fairly 
deep  rounded  depressions  between  them.  The  microsco])ic  apj^car- 
ances  of  the  liver  tissue  are  shown  in  Figs.  (1  and  7.  There  are  nian\ 
large  areas  of  fatty  degeneration  and  necrosis  in  whicii  one  finds 
considerable  granular  hematogenous  pigment.  The  periportal 
coiincctive-tissue  is  cellular,  sHghtl\  increased  iu  amount,  and  s(mi(1s 
sl(Mi(hT  projections  to  the  thickened  capsul(>.  The  sph-en  is  large, 
over  twice  normal  size;  marked  ])erisplenitis;  few  drops  of  clear 
Huid  in  abdomen;  chronic  pericarditis. 

1(».  (iuinea-pig  1.  The  liver  is  slightly  reduced  iu  size  (.');'  x  4^ 
X  2;]  cm.).  The  capsule  is  slightly  thickened.  The  surface  is  finely 
and  evenly  grainilar,  showing  dark-red  spots  about  1  nun.  in  diam- 
eter with  a  grayish  depressions  between  them.    On  the  lower  surface 

*  Lilxrcinhcisc,  Wrli.  dcr  DoiKscli.  patli.  ("us.,  I'.lOt,  viii.  .">!. 
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of  both  lobes  there  are  some  deep  irreyuhir  fissures.  Microscopic 
sections  show  hi rge  areas  of  fatty  degeneration  and  necrosis  with 
marked  dihitation  of  capillaries  (Fig.  S)  and  areas  of  collapse  on  the 
surface  of  the  liver.  No  hematogenous  pigment  was  found  in  the 
liver.  The  periportal  connective-tissue  is  slightly  thickened  and 
infiltrated  with  lymphocytes.  The  spleen  was  of  about  normal  size. 
Marked,  slightly  hemorrhagic,  ascites;  chronic  pericarditis;  sero- 
fibrinous pleurisy. 

17.  Guinea-pig  35.  The  liver  is  of  nearly  normal  size,  measuring 
7  X  5  X  22  cm.  The  surface  is  distinctly  granular  (F'ig.  11).  The 
granules  measure  about  1  mm.  in  diameter.  In  addition  there  is 
some  deep  pitting,  more  especially  on  the  lower  surface  of  the  liver, 
where  there  are  many  deep  fissures.  Sections  show  large  areas  of 
fatty  degeneration  and  necrosis,  with  collapse  of  tissue  on  the 
surface,  causing  the  granular  appearance  and  the  pitting.  Slight 
cellular  infiltration  of  the  periportal  connective-tissue;  slight  ])eri- 
hepatitis;  marked  ascites;  chronic  pericarditis;  chronic  pleurisy 
with  effusion;  anasarca. 

20.  Guinea-pig  24a.  The  liver  is  much  shriuiken,  measuring 
5f  X  4  X  2  cm.  The  capsule  shows  a  marked  irregular  fibrous 
thickening.  The  shape  of  the  liver  is  much  altered,  much  like  the 
liver  of  (niinea-pig  3.  The  edges  are  rounded  oft"  and  the  various 
lobes  firmly  adherent  to  one  another.  The  surface  shows  coarse 
nodules  with  deep  furrows  between  them.  Sections  show  large  areas 
of  fatty  degeneration  and  necrosis  with  dilatation  of  capillaries 
and  collapse  of  the  liver  tissue.  The  jjeriportal  connective-tissue 
is  normal  except  for  a  slight  cellular  infiltration.  The  spleen  is 
large  (3^  x  If  x  f  cm.).  Marked  ascites;  hemorrhagic  pericarditis; 
hemorrhagic  pleurisy. 

21.  (ruinea-pig  54.  The  liver  is  considerai)ly  reduced  in  size, 
measuring  (J  x  4  x  2  cm.  The  capsule  shows  a  marked  irregular 
fibrous  thickening.  The  surface  is  uneven  and  distinctly  finely 
granular,  There  is  also  much  deep  pitting  (Fig.  10).  Sections  show 
many  large  central  areas  of  fatty  degeneration  and  necrosis,  with 
collapse  of  liver  tissue  and  dilatation  of  cajjillarics.  Much  hema- 
togenous pigment  is  found  in  the  capillary  endothelium.  In  this 
guinea-pig  the  cellular  infiltration  and  proliferation  of  the  periportal 
connective-tissue  is  more  marked  than  in  any  of  the  others  as  shown 
in  Fig.  12.  The  spleen  is  large,  4x22x1  cm.  Much  ascites; 
hemorrhagic  pericarditis;  serous  pleurisy;  anasarca. 

22.  Guinea-pig  33.  The  liver  is  slightly  reduced  in  size,  measur- 
ing G5  X  4^  x  2^  cm.  The  capsule  is  slightly  thickened  in  a  few 
places.  The  surface  is  distinctly  granular,  the  granules  measuring 
about  1  mm.  in  diameter.  There  is  some  deeper  jMtting  on  the  left 
side  above  and  below.  Sections  show  fatty  degeneration  and  marked 
atrophy  of  the  epithelial  cells  in  the  centres  of  the  lobules,  with 
dilatation  of  the  capillaries.    The  granules  on  the  surface  are  due 
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to  collapse  of  liver  tissue.  In  the  periportal  connective-tissue  one 
finds  a  slight  cellular  infiltration.  The  spleen  is  moderately  enlarged, 
about  twice  normal  size.  Little  ascites;  hemorrhagic  pericarditis; 
serous  pleurisy. 

26.  Guinea-pig  46.  The  liver  is  much  reduced  in  size,  measur- 
ing 6x4x2  cm.  The  capsule  is  much  thickened  and  the  upper 
surface  of  the  liver  is  attached  to  the  diaphragm.  All  lobules  are 
adherent  to  one  another  and  the  shape  of  the  organ  is  much  altered, 
much  like  the  livers  of  guinea-pigs  3  and  24a.  The  cut  surface  of 
the  right  side  shows  large  areas  of  necrosis  and  softening.  Micro- 
scopic sections  show  the  usual  lesions  and  in  addition  large  bacterial 
necrosis.  The  spleen  is  small,  firmly  attached  to  the  fundus  of  the 
greatly  dilated  stomach  by  the  thickened  capsule.  Ascites;  hemor- 
rhagic pericarditis;  serofibrinous  pleurisy. 

What  makes  these  changes  even  more  deceptively  like  human 
cirrhosis  is  the  constant  association  in  them  of  severe  hepatic  dis- 
ease with  accumulations  of  fluid  in  the  peritoneal  cavity  and  with 
chronic  inflammatory  lesions  of  the  serous  membranes,  more  par- 
ticularly of  the  peritoneum  in  the  upper  part  of  the  peritoneal  cavity, 
which  are  so  commonly  observed  in  human  cirrhosis. 

The  possibility  of  lead  as  an  etiological  factor  in  human  cirrhosis 
as  suggested  by  ]Mallory  has  been  discussed  by  few  clinical  writers. 
Aubry  reported  two  cases  of  Coutenot's  in  1S65,  which  in  literature 
are  usually  recorded  twice,  both  under  Aubry  and  Coutenot's 
names.'^  In  one  of  these  cases  a  typical  cirrhosis  was  found  at 
autopsy  in  a  girl  suffering  from  chronic  lead-poisoning.  Laffitte, 
as  stated,  has  collected  six  cases  of  this  kind,  and  Oliver'^  seems  to 
favor  the  idea  that  lead  is  an  important  factor  in  certain  cases  of 
cirrhosis.  Potain^^  also  believes  that  chronic  lead-poisoning  is 
definitely  though  rarely  a  cause  of  cirrhosis,  and  cites  some  cases 
in  support  of  his  view.  He  believes  that  the  prognosis  of  this  form 
is  unusually  good.  It  has  been  suggested  that  alcoholic  beverages 
are  commonly  adulterated  with  lead,  still  the  use  of  sugar  of  lead 
for  clearing  and  sweetening  the  wines  has  been  long  discanled. 
On  the  whole  there  seems  to  be  little  clinical  evidence  so  far  to 
connect  human  cirrhosis  with  chronic  lead-poisoning. 

In  our  service  among  twenty-five  necropsies  on  painters  who  had 
all  shown  more  or  less  evidence  of  lead-poisoning,  only  one  case  of 
ad\anced  cirrhosis  was  observed,  and  this  one  in  a  man  who  except 
for  some  anemia  did  not  show  any  other  evidences  of  lead-poisoning. 
In  addition  there  were  in  this  series  four  cases  of  slight  beginning 
cirrhosis,  which  would  hardly  be  suggestive  of  a  more  common 
occurrence  of  cirrhosis  in  lead  workers.  It  may  be  interesting  to 
note  here  that  many  of  the  livers  in  the  more  marked  cases  of  chronic 
leafl-poisoniiig  did  show  some  degenerative  lesions  in  the  epithelium, 
resembling  those  ob.served  in  tiie  majority  of  our  guinea-pigs. 

As  a  unique  finding  in  our  series  of  animals,  I  wish  to  call  atten- 
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tion  to  the  severe  myocarditis  observed  in  Case  2S  (guinea-pig 
No.  12),  of  which  photomicrograph  13  gives  a  representation. 
This  animal  happens  to  be  the  one  longest  surviving  (for  three  years 
and  ten  months).  There  were  present  in  addition  in  this  animal 
marked  degenerative  and  slight  interstitial  lesions  in  the  kidneys, 
moderately  advanced  lesions  in  the  liver,  also  some  ascites,  chronic 
pleurisy  with  hydrothorax,  and  a  slight  chronic  pericarditis  with 
effusion.  Xo  similar  lesions  of  the  heart  muscle  were  discovered 
in  any  of  the  other  animals,  even  in  those  with  much  more  marked 
degrees  of  pericarditis. 

The  Serous  ^Iejibranes.  The  serous  membranes  have  received 
even  less  attention  than  the  liver  in  chronic  experimental  lead- 
poisoning.     The  frequency   of   pericardial   lesions   is   commented 


}  'H 


Fig.  13  (X  100).— Myocarditis.    Experiment  28.    Guinea-pig  12. 


upon  by  Charcot  and  Gombault^  in  the  following  statement:  "At 
autopsy  of  the  animals  we  were  impressed  by  the  condition  of  the 
pericardium,  which  we  found  diseased  in  7  out  of  15  cases.  There 
was  found  in  the  serous  cavity  an  effusion,  sometimes  simple, 
sometimes  l)loody,  associated  with  the  formation  of  abundant 
false  membranes  on  the  surface  of  the  two  layers  of  the  pericardium." 
Their  records  of  the  individual  cases  show  that  this  condition  event- 
ually leads  to  marked  fibrous  thickening,  more  especially  of  the 
visceral  layer,  and  sometimes  to  adhesions.  They  did  not  observe 
any  changes  in  pleura  or  peritoneum  except  in  Observation  9,  in 
which  they  note  the  presence  of  an  enormous  "  blood-clot  in  the 
peritoneum,"  without  further  discussion.  Prevost  and  Binet'^ 
also  noticed  pericarditis  in  S  out  of  25  guinea-pigs,  which  were  given 
carbonate  of  lead  by  mouth,  like  the  animals  in  the  experiments 
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of  Charcot  and  Gombault.'  Stieglitz"  observed  pericarditis  in  two 
of  his  animals.  Paviot^*  found  a  localized  gelatinous  pericarditis 
in  one  of  his  rabbits.  This  animal  also  had  been  given  carbonate 
of  lead  in  large  doses.  These  are  the  only  references  to  experimental 
observations  of  this  kind  which  I  have  been  able  to  find  in  literature 
and  they  seem  to  have  attracted  practically  no  attention.  Our 
clinical  knowledge  in  regard  to  this  subject  is  still  more  rudimentary. 
Galvagni*  seems  to  be  the  only  one  who  has  discussed  the  subject 
at  some  length.  He  says:  "In  the  last  year  I  had  the  opportunity 
to  observe  in  my  clinic  at  Modena  two  cases,  which  induce  me  to 
believe  that  inflammatory  lesions  in  the  peritoneum,  more  especially 
in  the  mesentery,  may  be  a  possible  result  of  chronic  lead-poisoning." 
One  of  these  cases  came  to  autopsy,  and  Foa  found  perisplenitis; 
perihepatitis,  with  total  adhesion  of  the  stomach,  of  the  liver,  and 
of  the  spleen  to  the  diaphragm;  total  sclerosis  of  the  great  omentum; 
chronic  sclerotic  mesenteritis  with  retraction  of  all  loops  of  the 
bowel;  sclerosis  of  the  solar  plexus,  etc. 

The  constancy  and  extent  of  the  lesions  in  our  guinea-pig  is  cer- 
tainly remarkable.  Even  in  the  more  acute  form  of  the  intoxica- 
tion, especially  when  the  animals  receive  large  doses  of  lead,  small, 
often  hemorrhagic,  effusions  take  place  into  the  serous  cavities, 
as  is  shown  in  ^Experiments  Xos.  1  to  5  inclusive.  The  next  series 
of  animals  that  were  given  much  smaller  amounts  (Xos.  (>  to  11) 
and  also  cases  12  and  1)^,  in  spite  of  large  doses,  show  normal  serous 
membranes;  but  from  there  on,  with  the  one  exception  of  Experi- 
ment 18,  the  animals  all  have  marked  lesions  in  their  serous 
membranes. 

14.  Guinea-pig  '.]  had  a  few  dro])s  of  clear  Huid  in  the  peritoneal 
cavity.  In  the  upper  part  of  the  abdomen  the  peritoneum  is  slightly 
thickened.  The  thickening  is  quite  diffuse  and  somewhat  varying 
in  intensity.  The  capsule  of  the  spleen  is  thick  and  fibrous.  The 
j)arietal  ])ericardium  is  quite  thick  and  white,  and  there  are  some 
white  spots  on  the  visceral  layer.  The  pleura'  are  moist,  ()therwis»> 
normal.  wSniears  of  the  serous  membranes  show  many  red-blood 
corpuscles,  many  of  them  nucleated,  some  megaloblasts,  few  endo- 
thelial cells  and  1\  in])h()cytes.  few  polymorphoiuiclear  leukocytes. 
No  bacteria  were  found  in  spite  of  the  use  of  xarious  staining  methods 
and  in  spite  of  careful  search. 

]').  Guinea-pig  2  had  a  uiarktMl  ascites,  slight  chronic  peri- 
hepatitis,   and    slight    chronic   ])leurisy. 

1<).  (luinea-pig  1  had  a  marked,  slightly  hemorrhagic,  ascites. 
The  ])eritoiieuin  was  slightly  thickened,  smooth,  hyperemic.  There 
were  old  adhesions  between  sj)leen  and  stomach  and  between  liver 
and  kidney.  Slight  perihepatitis.  Much  clear  fluid  and  several 
thick  Hakes  of  fibrin  were  found  in  the  i)leura\    The  lungs  were  col- 

*  UfilvjiKiii,  .*^npra  tin  raso  di  niP-sriiterito  in  uno  saturnino,  Riv.  Clin.,  18S4,  iii.  2.'3. 
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lapsed.  The  pericardium  was  filled  with  fluid  blood.  It  was  some- 
what thickened  and  the  surface  slightly  rough.  Smears  of  serous 
membranes  showed  red  blood  corpuscles,  some  Ixinphocytes,  and 
large  phagocytes.  No  bacteria  were  found.  Hyperemia  and  edema 
of  subcutaneous  fat. 

17.  Guinea-pig  35  had  a  slight  chronic  pericarditis  and  a  marked 
ascites  and  hydrothorax,  without  marked  change  in  peritoneum 
or  pleura,  except  a  slight  chronic  perihepatitis.  Marked  general 
anasarca. 

18.  No  lesions  in  serous  membranes. 

19.  Guinea-pig  14  had  a  beginning  chronic  pericarditis  only. 

20.  Guinea-pig  24a  had  about  10  c.c.  of  clear  fluid  with  small 
flakes  of  fibrin  in  the  peritoneum.  There  was  present  a  marked 
irregular  thickening  of  the  parietal  and  visceral  j:>eritoneum,  including 
the  capsules  of  liver  and  spleen.  The  pericardium  contained  some 
slightly  hemorrhagic  fluid.  It  was  covered  with  fibrin,  and  there 
were  some  recent  adhesions.  Much  hemorrhagic  fluid  and  nuich 
fil)rin  were  found  in  both  pleurte.     Both  lungs  were  collapsed. 

21.  Guinea-pig  54  had  marked  ascites.  The  liver  was  covered 
with  thin,  easilv  detached  shreds  of  fibrin.  Both  pleurae  were  filled 
with  clear  fluid.  The  lungs  were  collapsed.  Few  drops  of  blood 
filled  the  pericardium.    \'ery  marked  general  anasarca. 

22.  Guinea-pig  33  had  few  drops  of  clear  fluid  in  peritoneum. 
In  several  parts  of  the  upper  peritoneal  cavity,  especially  on  the 
surface:  of  the  liver,  one  noticed  thin,  non-adherent  fibrinous  deposits. 
The  peritoneum  was  also  slightly  thickened  all  over.  Both  pleurae 
were  filled  with  clear  liquid  and  the  lungs  were  collai)sed.  The 
pericardium  contained  few  drops  of  pure  blood. 

.  23.  Guinea-pig  34  had  few  drops  of  fluid  in  peritoneum.  The 
visceral  pericardium  was  slightly  thickened. 

24.  Guinea-])ig  31  had  little  fluid  in  the  serous  cavities  and  a 
slight  pericarditis. 

25.  Guinea-pig  32  showed  but  a  slight  pericarditis. 

All  three  of  these  animals  (Xos.  23,  24,  25)  were  extremely 
emaciated  females,  whereas  the  strong,  well-nourished  animals, 
more  especially  the  males,  were  the  ones  which  showed  the  marked 
lesions  in  the  serous  membranes. 

2().  Guinea-pig  4(»  had  30  c.c.  of  slightly  bloody  fluid  in  the  peri- 
toneum. The  peritoneum,  especially  in  the  upper  part  of  the  abdom- 
inal cavity,  was  moderately  thickened.  Recent  fibrinous  deposits 
were  found  over  the  stomach  and  liver.  Thick  fibrous  bands  devel- 
oped between  stomach  and  mesentery,  which  had  caused  a  partial 
strangulation  of  the  small  bowel.  The  duodenum  was  also  sur- 
rounded by  the  adhesions.  The  stomach  above  the  obstruction 
was  greatly  distended.  The  spleen  was  attached  to  the  fundus 
of  the  stomach  and  the  liver  to  the  diai)hragm.  The  pleura*  were 
covered  with  fibrin  and  contained  little  fluid.    Few  drops  of  bloody 
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fluid  were  found  in  the  pericardium.  In  this  case  the  diseased 
Hver  had  been  invaded  by  colon  bacilli,  which  had  caused  extensive 
bacterial  necrosis. 

27.  Guinea-pig  69  showed  nothing  but  a  slight  pericarditis. 

28.  Guinea-pig  12  had  a  marked  ascites,  much  fluid  in  both 
pleurae,  and  some  fluid  in  the  pericardium.  Both  the  parietal  and 
visceral  pericardium  were  slightly  thickened. 

The  lesions  in  the  serous  membranes  are  evidently  closely  con- 
nected with  the  lead  anemia.  As  a  result  of  this  condition  the 
capillaries  become  more  permeable,  not  only  in  the  serous  mem- 
branes, but  all  through  the  bodies  of  the  animals,  as  is  shown  by 
the  quite  common  occurrence  of  a  general  edema  (Experiments 
16,  17,  21).  In  all  animals  except  those  which  were  extremely 
emaciated  the  tissues  were  found  not  only  hyperemic,  but  distinctly 
moist.  It  is  possible  that  the  hydremic  condition  of  the  blood 
itself  contributes  to  the  liability  to  leakage  from  the  bloodvessels. 

The  character  of  the  fluid  which  exudes  into  the  serous  cavities 
varies  greatly,  but  it  is  always  more  or  less  hemorrhagic  and  has  a 
tendency  to  coagulate  on  the  serous  surfaces,  forming  false  mem- 
branes, which  are  later  organized  and  lead  to  thickenings  and 
adhesions.  Fig.  7  shows  a  marked  thickening  of  the  capsule  of  the 
liver,  produced  in  this  way.  In  Fig.  10  similar  capsular  thickenings 
are  represented  in  their  gross  appearance.  In  some  of  the  cases 
the  capsular  thickening  of  the  liver  was  so  diffuse  and  well  marked 
that  the  appearances  of  a  "Zuckergussleber"  were  closely  reproduced. 

The  danger  of  adhesions  from  this  source  is  well  shown  in  Case 
26,  in  which  a  strangulation  of  the  upper  part  of  the  small  bowel 
had  resulted  from  them. 

In  the  pericardium  almost  pure  blood  was  found  quite  commonly,* 
and  it  is  interesting  to  note  that  this  blood  was  often  unusually 
rich  in  nucleated  reds,  and  sometimes  contained  large  megaloblasts. 

The  eft'usions  undoubtedly  have  somewhat  of  an  inflammatory 
character,  as  evidenced  by  their  tendency  to  coagulation  and  by 
the  presence  in  them  of  rather  large  numbers  of  lymphocytes,  and 
occasionally  even  polymorphonuclear  leukocytes.  Several  speci- 
mens were  carefully  examined  for  bacteria  in  smears  and  culture, 
hut  none  were  found  except  in  the  case  in  wliich  a  bacterial  infection 
had  been  caused  as  a  result  of  the  strangulation. 

How  far  similar  conditions  occur  in  iuunan  cases  of  chronic  lead- 
l)oisoning  is  still  imknown.  I  have  already  referred  to  (lalvagni's* 
case.  In  our  series  of  2.")  j)iiinters,  ])eri('ar(litis  occurred  only  twice, 
both  in  cases  of  advanced  chronic  lead-jHtisoning.  One  of  the 
cases  showed  a  typical  lead  palsy,  and  both  had  lead  anemia  and 
severe  ])rogressive  nephritis,  marked  arteriosclerosis,  and  some 
cardiac  hypertrophy.     In  the  one  case  (^TII,  34)  the  pericardium 

*  Galvagni,  loc.  cit. 
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contained  about  200  c.c.  of  a  dark-red  fluid  with  large,  red,  soft 
flakes  of  fibrin.  It  was  covered  with  a  moderately  thick  layer  of 
grayish-red  fibrin,  which  was  firmly  attached  to  the  pericardium. 
Xo  bacteria  were  found  in  a  culture  taken  from  the  pericardium. 
Peritoneum  and  pleurae  were  normal. 

In  the  other  case  (V,  50)  about  one  tablespoon  of  slightly  bloody 
fluid  was  found  in  the  peritoneum.  The  pericardium  contained 
about  one-half  teaspoonful  of  slightly  turbid  fluid.  Both  layers 
of  the  pericardium  were  covered  with  a  thin  layer  of  fibrin  which 
could  be  detached  easily.  In  the  pleurae  over  a  liter  of  fluid  was  found 
on  both  sides,  the  fluid  on  the  left  side  being  slightly  hemorrhagic. 
Unfortunately  no  bacteriological  examination  was  made  of  the 
serous  cavities  in  this  last  case. 

In  spite  of  the  slight  indications  at  the  present  time  of  a  clinical 
significance  of  these  experimental  findings  it  may  very  well  be  that 
more  careful  attention  directed  to  the  possibility  of  such  occurrences 
will  reveal  them  much  more  commonly  than  would  appear  at  the 
present  time,  and  the  diagnosis  of  chronic  lead-poisoning  may  clear 
up  some  of  those  puzzling  cases  of  polyserositis  or  polyorrhomenitis 
which  have  been  described  in  literature,  especially  by  Italian 
clinicians,  and  may  contribute  to  the  proper  understanding  of 
such  conditions  as  Pick's  pseudocirrhosis  and  Curschmann's 
"  Zuckergussleber." 

CoxXLUSioxs.  1.  Chronic  lead-poisoning  in  guinea-pigs  pro- 
duces severe  degenerative  changes  in  the  epithelium  of  the  kidneys 
and  of  the  liver,  leading  to  necrosis.  These  destructive  lesions  are 
partly  compensated  for  by  constant  regeneration. 

2.  In  the  kidneys  these  lesions  may  eventually  cause  collapse  of 
certain  groups  of  tubules  associated  with  moderate  proliferation 
of  the  connective  tissue  and  some  chronic  inflammatory  changes. 
The  glomeruli  in  these  foci  usually  show  a  fibrous  thickening  of  the 
capsule.  In  exceptional  instances  the  defects  produced  in  this  way 
are  large  enough  to  cause  a  somewhat  granular  gross  appearance 
of  the  organs. 

3.  In  the  liver  large  areas  of  collapse  occur  much  more  frequently, 
so  much  so  that  marked  irregularity  of  the  surface  resembling 
that  observed  in  human  cirrhosis  is  quite  common.  The  connective- 
tissue  proliferation  associated  with  this  process  is  extremely  limited. 
The  condition,  therefore,  cannot  well  be  classified  as  a  cirrhosis, 
but  should  be  designated  as  a  chronic  focal  atrophy. 

4.  Chronic  lead-poisoning  in  guinea-pigs  produces  general  in- 
creased permeability  of  the  bloodvessels  leading  to  the  production 
of  effusions,  usually  of  a  hemorrhagic  character,  into  the  serous 
cavities.  These  are  most  commonly  observed  in  the  pericardium, 
but  the  pleunne  and  the  peritoneum  are  often  also  involved  in  the 
process.  False  membranes  are  apt  to  form  on  the  surface  of  the 
serous  membranes,  and  their  organization  leads  to  the  development 
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of  the  picture  of  a  chronic  polyserositis  with  fibrous  thickening 
and  sometimes  adhesions.  If  this  condition  is  more  especially 
localized  in  the  pericardium  there  may  be  the  appearances  of  a  peri- 
carditic  pseudocirrhosis;  if  more  in  the  capsule  of  the  liver,  that  of 
a  "  Zuckergussleber"  may  be  reproduced. 
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APPENDICITIS  AS  A  SEQUELA  OF  TONSILLITIS. 
By  II.  B.  AxDEKsoN,  M.I).,  L.R.C.P.  (Lond.),  M.U.C.S.  (Enc), 

.\S.SOCI.\TE    rROFES.SOR    OF    CLINICAL    MEDICINE,    UNIVERSITY    OF   TORONTO. 

Thk  occurrence  of  appendiciti.s  as  a  sequela  of  tonsillitis  has 
received  less  attention  from  clinicians  in  America  and  (ireat  Britain 
than  its  practical  importance  warrants.  Most  of  the  standard  works 
on  medicine  and  surgery  make  no  reference  to  it,  and  it  is  seldom 
noticed  in  current  medical  literature.  This  is  the  more  remarkable, 
since  the  im|)()rtance  of  the  tonsil  as  the  port  of  entry  of  many 
forms  of  systemic  infection,  and  as  the  starting-point  of  disease  in 
flistant  organs,  has  been  well  established  in  recent  years  in  numerous 
contributions  by  recognized  authorities.  In  this  connection  one 
need  only  enumerate  general  sepsis,  acute  rheumatism,  chorea, 
endocarditis,  j)ncumonia.  pleurisy,  em])yema,  meningitis,  nephritis, 
urethritis,  orchitis,  thyroiditis,  and  cholecystitis,  all  of  which  have 
been  definitely  traced  to  acute  tonsillar  infections. 

About  a  year  ago  a  patient  entered  my  service  in  St.  Michael's 
Hospital,  a  young  woman,  who  developed  an  abscess  in  the  upper 
lobe  of  the  right  lung  a  week  after  an  operation  for  removal  of 
the  tonsils  during  the  subsidence  of  an  acute  angina. 

The  relationship  between  acute  rheumatism  and  appendicitis  has 
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frequently  been  noted,  and  when  one  recalls  how  often  tonsillitis 
precedes  the  former,  the  etiological  connection  of  tonsillitis  with 
appendicitis  is  more  readily  apparent.  To  Sir  James  Grant,  of 
Ottawa,  is  due  the  credit  of  reporting  in  1893,  the  first  modern 
instance  of  the  association  of  appendicitis  and  rheumatism.' 

The  same  year  Kelynack  directed  attention  to  the  occurrence 
of  appendicitis  secondary  to  tonsillitis.^ 

In  Europe  the  association  of  the  two  diseases  has  been  more 
systematically  studied  from  both  the  experimental  and  clinical 
stand-points,  and  consequently  more  generally  recognized  by  the 
medical  profession  as  a  whole.  The  similarity  in  structure  between 
the  tonsil  and  appendix  has  frequently  been  pointed  out  and  given 
as  an  explanation  of  their  liability  to  similar  infections.  AYhile 
the  general  trend  of  opinion  among  those  who  have  studied  the 
question  is  to  recognize  the  etiological  association  of  the  two  diseases, 
there  is  considerable  diversity  of  view  as  to  its  frequency  and 
the  route  of  transmission  of  the  infection.  The  experimental 
and  clinical  investigation  of  the  latter  has  elicited  much  information 
bearing  upon  the  pathology  of  appendicitis,  especially  as  to  whether 
the  disease  is  due  to  a  local  infection  from  the  bowel  or  to  a  hemato- 
genous infection,  wdth  secondary  localization  in  the  lymphoid 
tissue  of  the  appendix. 

Adrian,  in  1901,'  succeeded  in  producing  appendicitis  in  rabbits 
by  the  intravenous  injection  of  staphylococci,  streptococci,  pneu- 
mococci,  B.  typhosus,  B.  coli,  B.  anthracis,  and  the  tubercle  bacillus. 
He  regards  the  appendix  as  a  point  of  election  for  the  localization 
of  general  infections. 

Subsequently,  Tedesco*  investigated  experimentally  the  signifi- 
cance of  tonsillar  infection,  using  streptococci,  staphylococci,  and 
B.  anthracis.  lie  concluded  that  pyogenic  germs  from  the  pharyn- 
geal ring  can  in  rabbits  lead  to  embolic  processes  in  the  parenchyma 
of  the  appendix,  and  that  it  is  therefore  possible  for  hematogenous 
infection  to  produce  characteristic  follicular  disease  of  the  appendix. 

j\Iori^  concludes  that  appendicitis  ma}'  originate  by  way  of  the 
blood  channels. 

Kretz"  believes  that  ahnost  every  case  of  appendicitis  is  in  causal 
connection  with  angina  through  hematogenous  infection. 

The  conclusions  of  these  authorities  have  been  called  in  question 

'  New  York  Med.  Record.  1893.  1,  609. 

'  A  Contribution  to  the  Pathology  of  tho  \orniifi)rni  Appendix,  London,  H.  K. 
Lewis,  lH9,i. 

'  Mittcilungen  hus  dor  Grcnzgcbicte  d.  Med.  u.  C'hir.,  Hand  vii,  S.  407. 

♦  ExporimentpUe  Beitriige  zur  die  Aetiologie  der  EpityphUtis,  Deutsch.  Zeitschr. 
f.  Chir.,  1904,  Band  Ixx. 

'  Eino  oxpcriniciitollo  Arbeit  i'lbor  die  Aetologie  d.  Epityphlitis,  Deutsch.  Zeitschr. 
f.  Chir.,  1904,  Band  Ixx. 

•  IVbcr  die  Aetiologir  dor  .\pp(>ndiriti.s,  Verhandl.  der  deutschen  Pathologischen 
Gesells..  1910. 
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by  Ghon  and  Namba''  as  the  result  of  their  experiments,  as  well  as 
b}'  Aschoff,^  Oguro,^  and  others. 

Other  more  recent  investigations  and  clinical  reports,  however, 
recognize  the  possibility  of  hematogenous  infection  and  the  impor- 
tance of  tonsillitis  in  relation  to  appendicitis. 

Schroetter^*^  thinks  that  an  etiological  connection  between  angina 
and  appendicitis  has  been  established,  and  that  this  is  confirmed  by 
the  prevalence  of  appendicitis  a  few  weeks  after  the  changeable 
seasons,  when  angina  and  throat  troubles  are  especially  common. 

Kelly^^  recognizes  the  relationship  of  appendicitis  to  tonsillitis, 
and  states  that  in  the  surgical  clinic  of  the  Johns  Hopkins  Hospital 
there  were  3  instances  of  its  occurrence  out  of  91  cases  of  simple 
acute  appendicitis. 

Very  convincing  evidence  in  favor  of  the  hematogenous  origin 
of  appendicitis  has  been  brought  forward  by  Poynton  and  Paine/'^ 
who  believe  that  they  have  furnished  almost  conclusive  proof  that 
appendicitis  may  result  from  streptococcal  invasion  through  the 
blood  stream  from  a  follicular  tonsillitis. 

Oguro  thinks  there  is  no  doubt  that  hematogenous  infection 
does  occur  in  some  cases,  but  less  frequently  than  Kretz  maintained. 
Boit  and  Heyde^^  express  a  similar  opinion. 

Heile^^  does  not  deny  the  possibility  of  hematogenous  infection, 
but  it  seems  to  him  more  natural  and  simple  to  assume  that  the 
infective  agent  reaches  the  appendix  and  peritoneum  from  the 
intestines. 

Haeberlin'''  thinks  there  is  no  doubt  that  hematogenous  infection 
occurs  after  angina  and  scarlet  fever,  but  that  the  number  of  cases 
in  which  it  plays  a  role  is  very  limited. 

Heyde^^  reports  a  case  of  appendicitis  following  angina,  and 
while  he  believes  a  hematogenous  origin  is  uncommon,  yet  the 
importance  of  angina  as  a  predisposing  factor  should  be  recognized. 

Rethi^^  says  that  recently  it  has  been  recognized  that  the  tonsils 
comparatively  often  form  the  starting-point  of  general  infections, 

'  Zur  Frage  iiber  die  Genese  der  Appendicitis,  Beitr.  z.  Path.  Anat.,  1911,  Band 
Hi,  S.  120. 

'  Die  Wurmfortsatzentzundungen,  Jena,  1908. 

'  Ueber  die  Aetiologie  u.  Pathogenesis  der  Epityphlitis,  Virchows  Arch.,  1909, 
B  and  cxcvii,  548. 

10  British  Med.  Jour.,  1907,  i,  534. 

11  Appendicitis  and  Diseases  of  the  Vermiform  Appendix,  1909,  p.  150. 

1*  Further  Contribution  to  the  Study  of  Rheumatism,  Lancet,  1911,  ii,  1189; 
also  The  Etiology  of  Appendicitis  as  a  Result  of  Infection,  Lancet,  1912,  ii,  439. 

"  Experimentelle  Untersuchungen  zur  Aetologie  der  Wurmfortsatzentzundungen, 
Beitr.  z.  klin.  Chir.,  1912,  Ixxi,  271. 

"  Zur  Pathogenesis  des  Appendicitis,  Arch.  f.  klin.  Chir.,  1909,  Band  xc,  190. 

1^  Zur  Entstehung  der  Wurmfortsatzentzundungen,  Deutsch.  med.  Wchnsch., 
1909,  xxxix,  394. 

1'  Untersuchungen  zur  Aetiologie  der  Wurmfortsatzentzundungen;  Beitr.  z.  klin. 
Chir.,  1911,  Bandlxxii,  1. 

1'  Die  Tonsiilen  als  Ausgangstelle  der  allgemeine  Sepsis,  Wiener  med.  Wchnsch., 
1912,  Ixii,  446. 
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including  appendicitis.  An  instructive  case  is  mentioned  by 
Deaver  of  an  appendicular  abscess  following  an  attack  of  diphtheria. 
L.  Herdelet'**  reports  two  cases  of  appendicitis  following  tonsillitis. 
Many  other  cases  might  be  referred  to,  but  sufficient  data  have 
been  brought  forward  to  indicate  the  general  trend  of  opinion,  and 
the  wide  recognition  of  the  association  of  tonsillar  infections  with 
appendicitis  which  has  occurred  in  recent  years. 

Tedesco^^  says  he  has  produced  embolism  and  necrosis  of  the 
appendicular  follicles  experimentally  in  rabbits.  He  further 
states  that  if  appendicitis  is  immediately  preceded  by  tonsillitis, 
rapid  necrosis  of  a  follicle  in  the  appendix,  with  perforation  or 
gangrene,  is  to  be  anticipated,  and  therefore  operation  should  be 
performed  early. 

Tedesco  and  also  others  have  referred  to  the  tendency  which 
these  cases  following  tonsillar  infection  have  to  develop  extremely 
acute  symptoms. 

He  says  that  when  a  staphylococcic  infection  becomes  genera- 
lized it  is  likely  to  prove  fatal.  This,  however,  is  by  no  means 
an  invariable  result. 

It  would  therefore  appear  to  be  established  on  experimental 
as  well  as  clinical  data  that  a  hematogenous  origin  of  appendicitis 
does  occur,  a  fact  of  much  importance  in  explaining  the  imusual 
course  at  times  taken  by  the  latter  disease.  The  clinical  relationship 
of  appendicitis  and  tonsillitis,  however,  does  not  depend  for  its 
acceptance  upon  the  theory  of  the  hematogenous  origin  of  the 
appendicular  infection.  It  has  been  shown  that  appendicitis  can 
be  produced  in  rabbits  by  feeding  pathogenic  bacteria  (Chastenet),-" 
so  that  the  possibility  of  infection  from  the  tonsil  by  way  of  the 
alimentary  tract  is  readily  aj)parent. 

Some  seven  years  ago  my  attention  was  first  directed  to  the 
occurrence  of  appendicitis  as  a  sequela  of  tonsillitis  by  a  case 
which  came  under  my  observation,  the  history  of  which  is  briefly 
as  follows : 

H.  T.,  aged  nineteen  years,  student.  Father  and  mother  i)oth 
living  and  well,  aged  seventy-five  years.  They  had  ten  children, 
all  living  and  well.  One  brother  and  one  sister  had  sutt'ered  from 
stomach  trouble,  with  much  distention  at  times,  the  brotluT  having 
had  a  gastro-enterostomy  performed  l)y  Dr.  Stiles,  of  I-'dinburgh. 
The  i)atient,  though  not  robust,  had  always  had  good  health. 

On  January  10,  1907,  he  felt  chilly,  "out  of  sorts,"  had  slight 
headache,  general  j)ains,  anorexia,  and  sore  throat.  When  1  saw 
him  the  next  day,  examination  showed  that  the  tonsils  were  enlarged 
and  that  there  was  folHcuhir  inllammatioii.     The  pliarynx,  faucrs, 

'"  CJaz.  H.'lxl.  Sor.  NU(i.  t\v  Bordeaux,  April  12.  1!U4  (Britisli  Med.  .lour.,  June  6, 
1914). 

"  Wionor  nicd.  Wchn.icli.,  .lanuary  U,  1014,  p.  N'J. 
•"  Th«Vc  d»'  Paris,  ISt)?. 
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soft  palate,  and  iivvila  were  also  swollen,  dusky  red  in  color,  and 
there  was  a  slight  sticky  exudate  on  the  pharvnx.  Temperature, 
102°;  pulse,  100. 

Rest  in  bed,  gargles,  and  asj)irin  were  prescribed.  A  culture 
taken  from  the  throat  showed  Staphylococcus  pyogenes  aureus. 

On  the  following  day  the  condition  of  the  throat  was  considerably 
better;  the  temperature  was  102.5°  and  the  general  condition 
remained  much  the  same.  On  January  13,  I  was  called  to  see  him 
at  4  A.M.,  owing  to  the  development  of  severe  epigastric  pain, 
gastric  distention,  and  belching  of  gas.  There  was  some  tenderness 
over  the  epigastric  and  left  hypochondriac  regions,  and  the  stomach 
was  so  distended  that  the  outline  of  the  great  curvature  was  plainly 
visible,  moving  up  and  down  with  respiration.  The  bowels  had 
been  moving  freely.  Temperature,  100°;  pulse,  84.  There  was 
absolutely  no  pain,  tenderness,  distention,  or  rigidity  over  other 
areas  of  the  abdomen.  The  throat  condition  had  greatly  improved. 
The  pain  disappeared  in  a  short  time,  and  for  two  days  the  patient 
was  apparently  much  better;  the  throat  had  cleared  up.  Evening 
temperature,  98.1°;  pulse,  80. 

On  the  evening  of  January  15,  there  was  a  recurrence  of  pain, 
and  he  was  sent  to  the  hospital  on  January  16.  On  admission, 
at  10  .\.M.,  the  temperature  was  98°;  pulse,  84.  Gastric  distention, 
with  retching,  but  inability  to  vomit,  had  recurred,  and  the  patient 
looked  ill,  out  of  proportion  to  his  other  symptoms. 

Dr.  G.  A.  Bingham  saw  him  in  consultation  at  4  p.m.  The 
temperature  was  97.3°;  pulse,  84;  respirations,  18.  There  was 
distention  in  the  epigastric  region,  but  no  pain,  tenderness,  rigidity, 
or  distention  elsewhere.  He  considered  operation  unwarranted. 
The  throat  was  practically  well. 

During  the  night  general  abdominal  pain,  tenderness,  and  dis- 
tention developed.  The  temperature  increased  to  99.2°;  the  pulse 
to  140.  The  condition  unfortunately  was  not  reported  to  me 
until  my  arrival  at  the  hospital  in  the  morning,  "^i'lie  patient  at 
that  time  had  all  the  signs  of  a  generalized  peritonitis.  An  opera- 
tion was  performed  and  a  gangrenous  appendix  found,  with  a 
generalized  peritoneal  infection.  The  patient  died  the  same 
evening.     No  autopsy  was  obtained. 

I'rinalysis  on  the  morning  of  operation  was  negative;  hMiko- 
cytosis,  30,000. 

The  case  was  so  Unusual  in  its  course,  so  distressing  in  its  outcome, 
and  presented  so  many  puzzling  features,  that  T  have  since  followed 
the  subject  with  much  interest. 

Dr.  Lome  ^lain,  of  Dundas,  has  kindi.x  supplied  me  with  notes 
of  another  case,  as  follows : 

J.  W.,  aged  twenty-two  years.  The  patient  was  a  robust  young 
man,  weighing  190  ix)unds.  lie  had  had  an  attack  of  gonorrhea 
three  years  previously  and  a  sypliilitic  infection  one  year  before  the 
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illness  to  be  discussed.  On  March  4,  1911,  he  sought  treatment  for 
acute  follicular  tonsillitis.  His  temperature  was  103.5°;  pulse,  96. 
He  complained  of  slight  pain  and  tenderness  in  the  right  iliac 
region,  which  had,  however,  disappeared  by  the  next  day.  Under 
the  usual  treatment  his  temperature  became  normal  on  March  8, 
although  he  was  not  allowed  out  until  March  14.  He  felt  very 
well,  and  went  out  for  a  walk.  The  tonsillitis  had  entirely  subsided. 
About  9.30  in  the  evening  he  complained  of  headache  and  feeling 
tired;  the  temperature  was  normal;  pulse,  80.  On  the  next  day, 
March  15,  he  w^as  about  the  house;  pulse  and  temperature  both 
normal.  The  bowels  had  not  moved  for  two  days.  At  3  a.m. 
on  March  16,  he  was  attacked  by  severe  abdominal  pain. 

Dr.  S.  Cummings  operated  at  3.30  p.m.  There  was  a  gangrenous 
appendix,  with  what  appeared  to  be  gangrenous  areas  in  the  adjacent 
portions  of  the  small  and  large  bowel.  The  patient  died  at  1.30 
A.M.,  March  17. 

Other  observers  have  reported  cases  in  which  the  tonsillitis 
preceded  the  appendicitis  by  only  a  few  hours,  and  it  has  been 
noted  that  rheumatism  may  develop  coincidently  with  or  in  some 
cases  follow  the  onset  of  appendicitis. 

In  both  these  cases  a  remarkable  feature  was  the  latency  of  symp- 
toms referable  to  the  appendix.  The  absence  of  fever  or  increase 
of  pulse  rate  until  the  sudden  development  of  fulminating  symptoms 
may  also  be  noted.  In  both  cases  a  gangrenous  appendix  was  found 
within  about  twelve  hours  after  the  onset  of  symptoms  which 
might  be  definitely  referred  to  the  appendix.  In  mj'  case  the 
early  pain  and  tenderness  were  both  referred  to  the  epigastric 
and  left  hypochrondriac  regions,  especially  the  latter,  and  the 
stomach  showed  extreme  distention.  Dr.  Bingham  and  I  both 
attributed  the  epigastric  pain  and  tenderness  to  the  extreme  dis- 
tention of  the  stomach. 

Neither  Dr.  Bingham  nor  myself  could  detect  either  tenderness 
or  rigidity  over  the  region  of  the  appendix  a  few  hours  before  the 
symptoms  of  general  peritonitis  developed. 

In  appendicitis  my  own  experience  is  that  whereas  pain  may  be 
referred  to  the  epigastrium  or  other  areas,  yet  tenderness  on  pressure 
and  at  least  some  rigidity  over  the  region  of  the  appendix,  are 
almost  invariably  to  be  demonstrated  by  careful  examination. 

Unfortunately  a  j)ostmortem  examination  was  not  permitted,  but 
P*  was  of  opinion  that  there  was  a  generalized  infection,  with  involve- 
ment of  the  lymphoid  tissue,  in  both  the  stomach  and  appendix 
to  account  for  the  symptoms. 

"  The  above  opinion  was  expressed  seven  years  ago.  Since  this  paper  was  read 
in  July,  1914,  Edward  C.  Rosenow  has  published  his  article  on  the  Bacteriologj' 
of  Appendicitis  and  its  Production  by  Intravenous  Injection  of  Streptococci  and 
Colon  Bacilli,  Journal  of  Infectious  Diseases,  March,  1915,  xvi,  240,  in  which  he 
proves,  experimentally,  that  such  multiple  hematoRenous  infection  of  the  appendix, 
duodenum,  small  intestine,  and  stomach  may  occur. 
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Another  possible  explanation  of  the  early  gastric  symptoms  is 
that  they  were  due  to  a  generalization  of  the  infection  from  the 
tonsil  with  secondary  involvement  of  the  appendix,  or  to  an  infection 
of  the  appendix  by  way  of  the  alimentary  tract;  in  either  case  the 
acute  early  process  subsiding  with  coincident  improvement  for 
some  days  of  the  pulse,  temperature,  gastric  condition,  and  general 
symptoms.  After  smouldering  in  the  appendix  the  infection 
suddenly  became  active  with  the  onset  of  fulminating  symptoms. 

In  Dr.  Main's  case  there  was  definite  evidence  of  involvement 
of  areas  in  the  small  and  large  intestine,  as  well  as  of  the  appendix, 
suggestive  of  a  hematogenous  infection.  The  evolution  of  symp- 
toms would  suggest  that  an  infection  from  the  tonsils  of  the  lym- 
phoid tissue  in  other  areas  of  the  alimentary  tract  had  occurred, 
and  after  smouldering  for  a  time  suddenly  became  active  with  the 
onset  of  fulminating  symptoms. 

In  this  case  it  is  interesting  to  note  that  the  patient  complained 
of  slight  pain  and  tenderness  in  the  right  iliac  region,  which,  how- 
ever, had  disappeared  by  the  next  day  (]\Iarch  5).  The  acute 
fulminating  symptoms  appeared  ]\Iarch  16  after  the  patient  was 
apparently  well,  suggesting  that  in  the  interval  the  infection  in 
the  appendix  had  remained  dormant. 

Dr.  Arthur  Wright  has  furnished  me  with  notes  of  the  following 
case  from  Dr.  G.  A.  Bingham's  clinic  in  the  Toronto  General 
Hospital. 

]Mrs.  W.,  aged  forty-seven  years,  came  under  observation  on 
April  1,  1914.  wShe  had  for  the  previous  three  days  been  suffering 
from  pain  in  the  right  lower  abdomen,  radiating  to  the  back.  She 
had  previously  suffered  from  acute  rheumatism  (more  than  thirty 
years  ago),  and  two  years  previously  had  been  treated  in  the  Toronto 
General  Hospital  for  cardiac  trouble.  There  was  profuse  uterine 
discharge,  in  which  gonococci  could  be  demonstrated,  and  there 
was  also  retroversion  of  the  uterus.     A  parovarian  cyst  was  removed. 

On  June  10  the  patient  complained  of  a  sore  throat,  and  on  June 
12  the  tonsils  were  found  to  be  enlarged  and  reddened,  and  there 
was  marked  pain  on  swallowing.  On  June  16  there  was  abdominal 
pain  of  sudden  onset,  commencing  in  the  umbilical  region,  and 
followed  by  vomiting.  The  pain  gradually  became  localized 
over  the  region  of  the  appendix,  but  the  temperature  and  pulse 
remained  normal. 

On  June  17  the  symptoms  had  become  more  severe,  and  pain, 
tenderness,  and  rigidity  of  the  right  rectus  were  present  to  a  marked 
degree,  and  there  was  a  mass  in  the  appendicular  region.  Evening 
temperature  103°;  pulse,  114.  Leukocytes  21,400.  The  tonsils 
were  still  inflamed. 

An  operation  was  performed  at  8.30  p.al  and  a  gangrenous 
appendix,  in  a  retrocecal  position,  was  removed.  Recovery 
occurred,  and  on  June  26  the  patient  no  longer  complained  of  pain 
or  soreness  of  the  throat. 
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In  conclusion,  P-  would  like  to  emphasize  the  following  points: 

1.  The  importance  of  bearing  in  mind  the  liability  of  appendicitis 
to  follow  acute  tonsillitis. 

2.  That  the  appendicular  involvement  may  be  only  part  of  a 
generalized  infection,  hence  the  gravity  of  such  cases  out  of  propor- 
tion to  the  local  symptoms. 

3.  The  tendency  for  such  cases  to  be  atypical  in  their  clinical 
course,  and  after  smouldering,  to  suddenly  develop  fulminating 
symptoms. 

4.  Chronic  tonsillar  infections  should  be  kept  in  view  as  the 
possible  cause  of  similar  infections  of  the  appendix. 

5.  That  whereas  at  least  some  degree  of  local  tenderness  and 
rigidity  are  almost  always  to  be  elicited  on  careful  examination 
of  the  abdomen  in  the  right  iliac  region  in  acute  appendicitis,  in 
rare  cases  these  signs  may  be  absent. 


LIGATION  OF  THE  PORTAL  VEIN  IN  SUPPURATIVE 
PORTAL  PHLEBITIS. 

By  Edwin  Beer,  M.D., 

NEW    YORK. 

(From  Ml.  Sinai  Hospital  Surgical  Service.) 

The  problem  of  attacking  pylephlebitis  along  the  lines  employed 
in  septicemia  of  otitic  and  of  uterine  origin,  has  as  yet  attracted  no 
great  attention.'  A.  Ci.  Gerster,'-  commenting  on  this  disease, 
says:  "The  evacuation  of  septic  thrombi  from  the  jugular  vein  in 
mastoid  disease  has  yielded  such  excellent  results  that  the  applica- 
tion of  the  principle  to  the  portal  vein  would  be  natural  and  logical. 
But  the  anatomical  relations,  while  very  favorable  in  the  former 
instance,  are  just  the  reverse  in  the  latter.  Only  a  short  piece  of 
the  portal  vein,  that  situated  in  the  hepatoduotlenal  ligament,  is 
approachable.  The  two  mesenteric  veins  and  the  splenic  are  prac- 
tically inaccessible.  Hence,  though  ])hlebotomy  of  the  portal  trunk 
in  the  hepatoduodenal  ligament  is  not  impossible,  the  evacua- 
tion of  thrombi  by  Hushing  through  a  catheter  seems  to  be  too 
problematic,  not  to  mention  the  technical  difficulties  the  surgeon 
might  encounter  in  the  closnre  of  the  phlebotomy  wound." 

"  Read  heforc  (lie  ('aiiadiaii  Medical  Associat  on,  St.  Johns.  .luly.  liM4. 

'  II.  Kehr,  Chinirnio  d.  CJalleinveRe,  Wl'.i.  Suppurative  thronilii  in  the  portal 
vein  have  never  been  removed  operatively.  Such  a  procedure  mi^ht  possibly  have 
a  beneficial  efTeet. 

'  Trans.  Am.  Surg,  .\ssoc.,  190.3. 
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More  recently.  H.  Xeuhof,'^  in  his  work  on  the  experimental 
ligation  of  the  portal  vein,  has  called  attention  to  the  following 
important  facts:  "Although  the  portal  vein  has  been  more  or  less 
completely  ligated  for  accidental  injury  in  a  very  few  instances 
(possibly  two  cases),  a  deliberately  planned  ligation  has  never  been 
practised."  Further,  "The  fact  that  no  surgery  of  the  portal 
vein  has  as  yet  developed,  appears  to  depend  upon  the  results  of 
animal  experimental  studies.  ]\Iany  observers  have  demonstrated 
that  ligation  of  the  portal  vein  regularly  leads  to  death  in  a  very 
short  time — in  half  an  hour  to  two  hours." 

On  the  other  hand,  by  experimental  work  Xeuhof  has  established 
that  gradual  occlusion  of  the  portal  vein  is  not  fatal.  The  cases 
of  Brewer  and  Burdenko^  indicate  that  in  human  beings  a  gradual 
occlusion  due  to  pressure,  followed  by  a  ligation,  is  compatible  with 
life,  provided  collateral  circulation  has  been  established.  In  view 
of  these  facts,  Xeuhof  advocated  ligation  of  the  portal  vein  in 
suppurative  pylephlebitis,  realizing  that  the  portal  thrombus  by 
gradually  occluding  the  portal  vein  might  have  induced  the  develop- 
ment of  a  collateral  circulation  prior  to  the  ligation  of  the  vein, 
and  that  such  a  ligation  would  prevent  further  bacteria  being  swept 
from  the  radicles  of  the  superior  mesenteric  vein  into  the  liver. 
In  animal  experiments,  moreover  (Burdenko),  it  has  been  shown 
that  the  portal  vein  may  be  ligated  successfully,  provided  there  are 
preformed  anastomoses  produced  by  operative  adhesions  between 
the  parietes  and  the  omentum  and  intestines. 

Guided  by  such  considerations,  and  having  realized  some  years 
ago  that  an  interference  at  a  lower  level  (e.  g.,  ileocolic  vein)  would 
ha^'e  no  effect,  the  following  case  was  operated  upon.  The  plan 
of  procedure,  as  soon  as  the  diagnosis  was  made,  was  as  follows: 
To  insure  an  adequate  collateral  circulation,  I  wished  to  make,  if 
possible,  a  venous  lateral  anastomosis  between  the  left  spermatic 
vein  a  few  inches  below  its  confluence  with  the  left  renal  vein  and 
one  of  the  larger  branches  of  the  inferior  mesenteric  vein.^ 
In  this  way,  the  portal  and  systemic  circulations  would  be 
satisfactorily  anastomosed.  In  addition,  I  proposed  to  perform 
an  omentopexy  to  establish  other  anastomotic  paths.  At  the 
second  operation,  I  planned  to  ligate  the  portal  vein,  to  cut  the  vein 
above  the  ligature  and  drain  the  hepatic  end  with  rubber  tube 
run  into  the  lumen  of  the  stump  and  at  the  same  time  perform  a 
cholecystostomy  to  drain  the  biliary  system. 

All  that  I  planned  to  do  I  was  not  able  to  carry  out,  as  will  be 
seen  from  a  perusal  of  the  case  report.  Owing  to  the  interest  of 
such  a  case  the  data  will  be  given  in  some  detail : 

'Surg.,  Gyn.  and  Obst.,  1913. 

*  Deutsch.  Ztschr.  f.  Chir..   191.3.   pxxiv. 

5  The  application  of  this  idea  to  the  treatment  of  cirrhosis  might  prove  of  value. 
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Case  Report. — H.  G.,  aged  twenty-five  years;  shipping  clerk; 
married.     Admitted   February  20,    1915.     Died  March   1,    1915. 

Diagnosis.  Acute  gangrenous  appendicitis.  Operation :  Appen- 
disectomy. 

Postoperative  Complications.  Pylephlebitis.  Secondary  Opera- 
tions: Omentopexy,  ligation  of  portal  vein.     Cholecystostomy. 

Family  History.  Father  and  mother  dead;  five  brothers  all  well; 
two  sisters  also  well.     No  tuberculosis  or  cancer  in  family. 

Past  History.  Patient  smokes  ten  cigarettes  a  day.  Drinks 
occasionally.  Had  gonorrhea  three  years  ago.  Denies  syphilis, 
pneumonia,  scarlet  fever,  typhoid,  etc.  Two  weeks  ago  had  grippe 
and  sore  throat. 


Feb. 


Mar. 


Fig.  1. — Temperature  chart. 


Present  History.  Wednesday,  February  17,  1915;  in  the  morn- 
ing the  patient  experienced  general  abdominal  cramps,  associated 
with  vomiting,  constipation,  chills,  and  fever.  The  general  pains 
subsided  and  became  localized  in  the  right  iliac  region.  Patient 
has  been  thirsty  and  has  had  frequency  of  urination.  Since  the 
day  of  onset,  also  very  much  prostrated,  not  having  had  any  sleep 
on  account  of  the  pains.  Has  no  cardiorespiratory  or  renal 
complaints. 

Synopsis.     Pain  in  right  iliac  region  since  Wednesday. 

Physical  Examination.  General  Condition.  Good,  Patient 
is  well  nourished. 

Jlrad.  Eyes  react  to  light  and  accommodation.  No  palsies; 
no  {)etechi<T.  Tongue  coated.  Teeth  in  good  condition.  Pharynx 
congested.  Tonsils  negative.  Ears  and  mastoid  and  thyroid 
negative. 
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Glands.  Negative.  Chest.  Expansion  fair  and  equal.  Lungs, 
anterior  and  posterior  negative;  no  dulness,  no  rales.  Heart,  U.  B., 
third  rib;  R.  B.,  right  border  of  sternum;  L.  B.,  fifth  space  mid- 
clavicular line;  sounds  booming  at  apex,  slight  roughness  of  the  first 
sound ;  sounds  negative  at  base. 

Pulses.  Equal,  regular,  and  of  good  force;  tension  not  increased 
but  rapid. 

Abdomen.  Symmetrical;  tympanitic;  tenderness,  rigidity,  and 
spasm  of  right  rectus  muscle  in  the  iliac  region;  rebound  sign 
positive.     Spleen,  kidney,  and  liver  not  palpable. 

Rectum.  Tenderness  and  sense  of  resistance  in  the  right  iliac 
fossa. 

Extremities.     Negative. 

Synopsis.  Tenderness,  rigidity,  and  spasm  of  right  rectus 
muscle  in  right  iliac  region. 

Operative  Procedures.  First  Operation.  February  20,  1915. 
(Dr.  Shlimbaum,  house  surgeon)  G.  and  E.  Appendicectomy 
for  acute  gangrenous  appendicitis.  Incision  two  and  a  half  inches, 
right  rectus  muscle  splitting. 

Findings.  Appendix  found  to  be  entirely  gangrenous  with  fibrin- 
ous exudate  on  tip.     No  evidence  of  thrombosis  in  mesenteriolum. 

Procedure.  Amputated  in  usual  fashion:  stump  carbolized, 
closure  of  abdominal  wound  in  layers. 

Specimen.  Last  inch  of  appendix  somewhat  bulbous,  gangrenous 
and  contains  foul-smelling  pus. 

February  21.  Looks  very  septic;  two  chills.  Temperature, 
99.8°  to  105°;  pulse,  106  to  132.  Blood  culture  taken  today 
showed  streptococci.  Has  severe  right-sided  abdominal  pains. 
Jaundice  present. 

February  23.  Leukocytes,  18,000;  polyneuclears,  94  per  cent.; 
lymphocytes,  6  per  cent. 

February  23.  Since  operation  the  patient  had  chills  daily  and 
septic  temperature.  Conjunctivae  deeply  icteric.  Complains  of 
pain  in  right  hypochondrium,  where  there  is  distinct  tenderness  over 
liver,  which  is  distinctly  enlarged.     Wound  clean. 

February  24.  Jaundice  more  marked  today.  Chills  and  high 
temperature  persist.  Tenderness  over  liver  more  marked.  Diag- 
nosis: Suppurative  portal  phlebitis. 

Second  Operation,  February  24.  (Dr.  Beer,  G.  and  E.)  Patient 
taken  to  operating-room  with  idea  of  anastomosing  inferior  mesen- 
teric vein  and  spermatic  (left),  and  doing  an  omentopexy  so  as  to 
establish  collateral  circulation  preliminary  to  ligation  of  portal 
vein  for  pyelophlebitis. 

Incision  along  the  crest  of  the  ilium  to  left  of  left  rectus  muscle. 
Lower  pole  of  kidney  and  ureter  exposed.  Spermatic  vein  isolated. 
Vein  branch  of  inferior  mesenteric  isolated.  Attempt  at  making 
anastomosis  was  unsuccessful,  owing  to  very  small  caliber  and  thin 
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wall  of  inferior  mesenteric  branch.  Peritoneum  was  then  opened 
to  make  an  omentopexy  and  portal  fissure  palpated.  Fair-sized 
indurated  area  and  enlarged  glands  palpable  at  portal  fissure. 
Omentum  brought  down  and  sutured  to  parietal  peritoneum  with 
plain  catgut  suture.  Peritoneum  then  repaired  as  usual.  Wound 
closed  in  layers. 

Note.     No  ascites.     Vessels  in  omentum  and  branches  of  inferior 
mesenteric  vein  showed  little  abnormal  congestion. 


Fio.   2. — Sketch   of   lig.Ttcd    jjortal    vein   Jiiul    hraiifhos   with   supimrating   :ulli(>ront 
throiiihus  proxiiiKil  to  Hjiaturo. 

F'ebruary  24  to  27.  Patient  seemed  to  remain  about  same. 
Temperature  was  lower  and  only  our  chill. 

Third  Oprrnfion.  February  27.  Ligation  of  the  portal  vein  for 
suppurative  ))hlei)itis;  cholecystostomy  for  drainage  of  the  bile 
tract  (Dr.  Beer). 

Incision  four  to  five  inches  right  rectus  from  ribs  to  level  of 
umbilicus.  Small  amount  of  bile-stained  fluid  in  the  peritoneal 
cavity.     Marked   venous  congestion   of  the  stomach   and   gastro- 
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hepatic  ligament.  As  the  foramen  of  Winslow  was  shut  off,  and  as 
the  distended  gall-bladder  prevented  an  easy  approach  to  the  region 
of  the  portal  vein  from  the  right  side,  the  peritoneum  over  the  ^'ein 
was  opened  just  above  the  duodenum  ON'er  what  appeared  to  be  the 
site  of  the  portal  vein.  Numerous  glands  of  deep  red  color  blocked 
the  approach,  and  dissection  along  the  tract  of  the  hepatic  artery 
caused  very  disagreeable  bleeding.  The  bleeding  was  controlled 
and  a  cholecystostomy  performed.  Then  another  attempt  was 
made  to  reach  the  vein  after  exposing  the  choledochus  for  two  inches. 
This  approach  was  not  blocked  by  glands  and  exudate,  and  the 
large  blue  vein  was  found  mesial  to  the  duct  on  a  slightly  deeper 
plane.  It  was  impossible  to  state  that  there  was  a  throml)us 
within,  though  the  walls  seemed  thicker  than  normal.  A  ligature 
was  thrown  about  the  vein  and,  on  pulling  it  sufficiently  tight  to 
occlude  the  lumen,  no  change  in  the  patient's  pulse  was  detected 
(Dr.  Wilensky).  Thereupon  the  \'ein  was  tied  with  heavy  catgut. 
Uubber  dam  to  ligature  coming  out  along  the  gall-blad  h  r  tube. 
Wound  closed  and  dressed. 

Patient  was  much  shocked  and  in  ])()()r  condition  when  returned 
to  ward  at  5  p.m.     Under  heroic  stimulation  his  condition  improved. 

February  27,  S.  15  p.m.  Condition  fair.  Pulse  of  fair  tension, 
regular,  and  of  rate  of  140.     Respiration  regular  and  not  rapid  (34). 

S.45  P.M.  Condition  unchanged.  Tongue  very  dry,  rough  and 
brownish;  fur  on  dorsum. 

9.15  P.M.  Salt  solution  not  retained  by  bowel.  Answers  ques- 
tions correctly. 

9.45  P.M.  Condition  unchanged.  Looks  comfortable.  Pulse 
and  respiration  unchanged.     Mind  perfectly  clear. 

10.45  P.M.  Pulse  140.  Good  (juality.  Beats  practically  same 
in  force,  but  occasionally  one  of  weaker  (juality  is  felt.  Was 
sleeping.  Now  awake.  Recognizes  surroundings  and  persons 
previously  known  to  him.  Jaundice  apparently  (artificial  light) 
somewhat  less  marked.  Tongue  very  dry  in  centre.  Is  taking 
fluids  in  two  to  three  dram  quantities  without  vomiting.  Pile 
drainage,  four  ounces. 

11.20  P.M.  General  condition  pretty  fair.  Pulse  134,  good 
(|uality,  regular  in  rate  and  rhythm.  Does  not  complain  of  any 
pain.  Jaundice  seems  decidedly  diminished,  particularly  of  con- 
junctiviv.     Breathing  is  regular,  slightly  increased  in  rate. 

February  28  and  March  1 .  Fnemata  effectual  and  flatus  expelled. 
Edema  of  scrotum  and  lower  abdominal  wall  (perhaps  more  on 
left  side)  present  this  morning;  also  of  penis  and  suprapubic  region. 
(Infection?)  Retention  of  forty  ounces  of  urine  relieved  by 
catheter. 

Lumbar  wound  infected,  fascial  necrosis  present.  Sutures 
removed,  wound  opened  widely  and  packed  with  iodoform  gauze. 
Bile  drainage  six  ounces. 
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Blood  culture  taken  in  morning  showed  Bacillus  coli.  In  the 
afternoon  patient  became  gradually  comatose,  and  died  forty-eight 
hours  after  operation  without  having  given  any  evidence  of  blood 
either  in  vomitus  or  in  stool. 

Urine  Report.  February  21.  Amber;  acid;  sp.  gr.,  1028; 
albumin,  heavy  trace;  sugar  and  bile  negative.  Microscopically: 
hyaline  casts,  epithelial  cells,  and  a  few  leukocytes. 

February  22,     Bile,  negative. 

February  24.     Bile  in  urine. 

February  25.     Bile  in  urine. 

February  28.     Bile  in  urine. 

Blood  Report.  February  25.  Blood  culture  of  12  c.c,  strepto- 
coccus. 

IMarchS.     Blood  culture ;  Bacillus  coli. 

Diagnosis.  Acute  suppurative  pylephlebitis  (secondary  to 
acute  gangrenous  appendicitis).  Ligature  of  portal  vein.  Strep- 
tococcemia. 

Incomplete  Autopsy  (by  Dr.  Baehr).  General.  Marked  icterus, 
no  petechife.     Rigor  mortis  marked. 

Abdomen.  The  abdominal  viscera  inspected  through  surgical 
incision  along  the  right  rectus  muscle.  No  ascites.  The  portal 
vein  found  tied  off  with  catgut  about  1.5  cm.  above  the  head  of  the 
pancreas.  Distal  from  the  ligature,  the  entire  portal  system  was 
found  to  be  filled  with  thick  dark  brown  grumous  purulent  material 
consisting  of  pus  mixed  with  some  blood.  In  the  portal  vein  near 
the  bifurcation  and  in  its  left  main  branch,  there  were  also  flat 
purulent  thrombi  on  the  vessel  wall.  Proximal  to  the  ligature, 
the  splenic  and  inferior  mesenteric  vessels  were  found  to  be  patent. 
The  superior  mesenteric  and  its  right  colic  branch  were  found  to  be 
filled  with  yellowish  white  purulent  material.  In  places  there  were 
also  thrombi.  The  thrombosed  vessels  containing  yellowish  white 
pus  led  down  to  the  region  of  the  cecum  and  ileo-cecal  junction. 
The  vessels  in  the  immediate  neighborhood  of  the  appendix  site 
were  empty  and  showed  no  suppurative  process. 

ft'a.stro-intestinal  Tract.  Appears  normal,  showing  no  circulatory 
disturbance.  The  coronary  veins  along  the  upi)er  half  of  the  lesser 
curvature  are  widely  dilated.  The  appendix  stump  appeared  to 
be  normal. 

Retroperitoneal  veins  behind  the  ascending  colon  show  a  similar 
dilatation. 

Liver.  Slightly  larger  than  normal.  Its  lower  border  reaches 
down  about  one  finger  breadtii  below  the  free  border  of  the  ribs. 
On  section  the  organ  is  seen  to  be  studded  with  areas  in  which  there 
are  numerous  small  yellowish  foci  consisting  of  collections  of  pus. 
In  the  inunediate  neighborhood  of  each  of  these  areas  is  also  a 
radicle  of  tln>  portal  \'ein,  filled  with  dark  grayish  brown  purulent 
material.     The  intervening  liver  parenchyma  shows  merely  cloudy 
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swelling.  The  common  bile  duct  is  patent  and  contains  some  thin 
yellowish  bile. 

Gall-bladder.  Fastened  to  the  abdominal  wall  by  a  catgut 
suture.  A  hole  in  its  fundus  is  also  closed  with  a  suture.  The 
organ  itself  contains  a  small  amount  of  mucopurulent  material 
which  is  slightly  bile  stained. 

Spleen.  About  one-half  larger  than  normally.  No  organs 
removed. 

Bacterial  Report.     Bacillus  coli  from  pus  from  liver. 

Microscopic  Examination.  Liver.  Capsule  of  normal  thick- 
ness. There  is  moderate  passive  congestion  in  the  centres  of  the 
lobules.  The  liver  cells  in  this  region  are  somewhat  smaller  than 
normal  and  contain  granules  of  brownish  pigment.  In  Glisson's 
capsule  throughout  the  organ  there  are  numerous  and  extensive 
round  cell  infiltrations.  These  have  no  relation  to  the  bile  ducts  and 
the  hepatic  arteries.  In  some  places,  there  are  large  collections 
of  pus  cells  and  cellular  detritus,  in  the  midst  of  which  masses  of 
bacteria  are  frequently  to  be  seen.  Most  of  these  abscesses  appear 
to  extend  from  foci  in  Glisson's  capsule.  Many  of  the  smaller 
radicles  of  the  portal  vein  contain  parietal  blood-platelet  thrombi. 
Their  lumen  usually  contains  red  blood  cells  and  only  rarely  collec- 
tions of  pus  cells.  The  larger  radicles  of  the  portal  vein  appear  to 
be  for  the  most  part  completely  destroyed  by  a  suppurative  process 
and  in  some  places  the  abscesses  can  be  seen  to  be  extending  from 
this  by  contiguity. 

Spleen.  Capsule  and  trabeculse  of  normal  thickness.  Sinuses 
in  the  pulp  and  the  large  venus  sinuses  are  markedly  dilated. 
Malpighian  bodies  rather  small,  contain  no  germinal  centres  and 
are  surrounded  by  a  zone  of  congestion. 

The  most  striking  feature  of  this  case  of  fulminating  portal  vein 
suppuration  is  to  be  found  in  the  absence  of  all  signs  and  symptoms 
of  obstruction  to  the  return  flow  of  the  portal  blood  despite  ligation 
of  the  portal  vein.  How  this  is  to  be  explained  I  admit  I  do  not 
know.  Whether  it  was  accidental,  and  due  to  some  anomaly  in 
our  patient's  circulation,  or  whether  the  short  duration  of  the 
incomplete  portal  obstruction  had  forced  collateral  circulation  to 
such  an  extent,  it  is  impossible  to  say  at  this  time.  That  com- 
plete ligation  of  the  portal  vein  did  not  lead  to  some  engorgement 
of  the  viscera  surprised  me  very  much,  as  I  do  not  believe  that 
the  omentopexy  gave  much  assistance  to  the  return  flow.  Un- 
fortunately the  patient's  condition  became  so  bad  during  the 
third  operation  that  I  was  not  able  to  do  what  I  had  planned, 
i.  e.,  cut  across  the  portal  vein  above  the  ligature  and  drain 
the  hepatic  end  with  a  tied-in  tube.  Knowing  the  remarkable 
power  that  the  liver  has  shown  in  fighting  infection,  I  believe  that 
this  assistance  would  be  of  great  value.  Further  experience  along 
these  lines  will  demonstrate  whether  one  can  expect  to  save  these 
cases  in  the  manner  outlined  in  this  paper. 
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A  REPORT  OF  THREE  CASES  RESEMBLING  PSEUDOSCLEROSIS 
AND  PROGRESSIVE  LENTICULAR  DEGENERATION. 

By  William  B.  Cadwalader,  M.D., 

INSTRrCTOR  IN  NEUROLOGY  AND  NEUROPATHOLOGY  AT  THE  UNIVERSITY  OF  PENNSYL- 
VANIA   SCHOOL  OF  medicine;   ASSISTANT  NEUROLOGIST  TO  THE    PRESBYTERIAN 
hospital;    CLINICAL  ASSISTANT    AT    THE    ORTHOP.EDIC    HOSPITAL    AND 
INFIRMARY    FOR    NERVOUS    DISEASES,    PHILADELPHIA. 

The  disease  known  as  pseudosclerosis  was  first  recorded  in  1SS3 
by  C.  Westphal.  This  observer  described  two  cases  in  which  tremor 
was  the  most  conspicuous  symptom.  In  these  cases  the  symptoms 
resembled  those  of  disseminated  sclerosis  in  some  other  respects, 
but  when  the  brains  of  these  two  patients  were  examined  after  death, 
they  did  not  present  the  usual  appearance  of  the  brain  in  dissem- 
inated sclerosis;  in  one  of  the  cases,  however,  the  brain  did  show 
a  generalized  increase  in  consistence,  but  in  the  other  case  nothing 
abnormal  was  discovered. 

Although  Westphal  seemed  fairly  certain  that  the  cases  he 
observed  were  representative  of  a  disease  that  had  not  up  to  that 
time  been  recognized,  he  found  it  difficult  to  define  its  boundaries 
sharply.  The  term  pseudosclerosis  was,  therefore,  apparently  coined 
to  designate  the  condition. 

These  observations  remained  for  a  long  time  unnoticed  until 
Striimpeir  carefully  analyzed  and  described  the  symptomatt)logy 
of  his  own  and  of  Westphal's  cases,  with  the  result  that  he  was 
able  to  distinguish  clearly  between,  and  to  separate  this  condition 
from,  multiple  sclerosis. 

Similar  cases  have  been  recorded  by  the  late  Professor  Frankl- 
Hochwart,'-  of  Menna,  and  also  }\\-  Fickler-  and  others,  but  little  of 
importance  had  been  published  that  could  throw  any  light  upon  this 
subject  until  the  observations  of  \  olsch^  appeared. 

Volsch's  patient  was  a  girl,  aged  seventeen  years,  who  had  suffered 
for  about  two  years  from  pronounced  riiythniic  tremors  of  the  limbs 
and  trunk  and  sjjastic  contractures  of  the  extremities,  together  with 
dysarthria  and  dy.sphagia,  and  who  showed  pigmentation  of  the 
cornea  and  of  the  skin.  In  this  case  the  postmortem  examination 
revealed  marked  atroj)liic  cirrhosis  of  the  liver,  a  condition  that 
had  not  been  diagnosed  during  life.  \o  abnormality  could  be 
detected  in  the  brain.  This  case  was  regarded  i\\-  \'olsch''  as  prob- 
ably one  of  pseudosclerosis,  of  the  type  recognized  by  Westphal  and 
Stnimpell. 

It  was  just  at  this  time  (September.    lOllt  th;it   Wilson's  \  cry 

'  Deut.sch.  Ztschr.  f.  Nervenh..  1S9G,  xii. 

*  Arb.  aus  deni  UniversitiU,  \W.i.  Heft  x.  p.  1. 
'  Deutsrh.  nictl.  WrJinsrhr.,  I!t04.  No.  ."il. 

♦  IVutsc-h.  Zlschr.  f.  NiTvoiili..  UMl.  xlii,  IXi.  »  Il.id.  Xir>. 
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complete  descriptions  of  the  disease  he  termed  "progressive  lenticu- 
lar degeneration"  appeared.''  In  the  ai)j)endix  to  that  article  Wilson 
refers  to  Volsch's  case  as  probably  one  of  lenticular  degeneration, 
and,  indeed,  this  opinion  seems  entirely  justified,  in  spite  of  the 
fact  that  degeneration  of  the  lenticular  nucleus  had  not  been  dis- 
covered. 

Since  then  similar  cases  have  been  carefully  studied  and  recorded : 
one  by  Hosslin  and  Alzheimer,"  and  one  by  Kumpell." 

In  the  cases  that  I  am  about  to  record  here  the  condition  resembled 
very  closely  the  accepted  disease-picture  of  pseudosclerosis. 

History.  The  family  consisted  of  two  males  and  three  females. 
Three  of  the  members  were  affected  and  two  were  healthy.  John 
and  Aimie  were  admitted  to  the  wards  of  the  Orthopa'dic  Hospital 
and  Infirmary  for  Nervous  Diseases  in  Philadelphia,  under  the  care 
of  Dr.  John  K.  Mitchell,  during  the  winter  of  1913,  and  at  different 
times  subsequently  they  have  been  under  observation  in  the  out- 
patient department.  Thomas  was  never  admitted  to  the  wards  of 
hospital,  but  has  been  under  observation  in  the  dispensary. 

The  patients  stated  that  they  came  of  healthy  Irish  stock,  their 
parents  having  been  people  of  good  habits;  that  they  themselves 
had  not  previously  suffered  from  any  disease,  and  that  prior  to  the 
onset  of  their  present  malady,  they  had  always  been  able  to  follow 
their  occupations,  John  and  Thomas  as  laborers  and  Annie  as 
housemaid.  Venereal  disease  was  denied.  John  and  Thomas 
admitted  that  they  occasionally  used  alcohol  to  excess,  but  they  did 
not  appear  to  be  alcoholic.  Annie  had  always  been  a  total  aV)stainer. 
Thomas  was  married,  his  wife  and  two  children  being  healthy. 

Case  I. — John  ]Mc(\,  aged  forty-two  years.  The  patient  stated 
that  when  he  was  thirty-two  years  old  he  noticed  "a  shaking"  of 
his  right  arm.  He  did  not  feel  sick  at  that  time,  and  declares  that 
he  had  not  been  drinking.  The  shaking  became  gradually  more 
pronounced,  and  he  soon  found  that  his  legs  were  beginning  to  feel 
stiff  and  that  his  left  hand  also  was  "shaking."  About  six  to  ten 
months  after  the  onset  he  was  compelled  to  give  up  work  on  account 
of  so  much  "shaking"  and  stiffness  of  his  limbs;  since  then  he  thinks 
that  the  stiffness  of  his  legs  has  gradually  grown  more  and  more 
marked. 

Plii/.slcal  K.ramifidflon. — The  patient's  expression  is  abnormal 
It  differs  from  that  seen  in  paralysis  agitans  in  that  it  hicks  the 
"fixed"  look,  and  it  varies  also  from  the  characteristic  expression 
of  Wilson's  disease  in  that  the  spastic  and  contracted  ai)pearance 
of  the  facial  muscles  is  lacking;  there  is,  however,  a  decided  tendency 
to  widening  of  the  palpebral  fissures,  lending  to  the  face  an  expres- 

•  Brain,  1911. 

"  Ztschr.  f.  d.  ges.  Neurol,  u.  Psyrhiat.,  1912,  Bd.  viii. 
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sion  that  might  be  described  as  one  of  astonishment.  This  peculiar- 
ity seemed  never  to  disappear  entirely.  There  was  no  tremor  of  the 
lower  jaw.  The  pupils  reacted  normally  to  light  and  in  accommo- 
tion  and  in  convergence;  the  ocular  movements  were  well  performed 
in  all  directions,  and  the  ophthalmoscopical  examination  revealed 
nothing  abnormal.     Hearing  also  was  normal. 

There  was  a  slight  regular,  continued  tremulous  movement  of  the 
head  on  the  trunk,  but  there  was  no  evidence  of  contracture  of  the 
muscles  of  the  neck. 

While  in  the  standing  position  the  patient  presented  a  marked 
tremor  of  both  upper  extremities,  the  trunk,  and  the  lower  limbs. 
With  the  aid  of  a  chair  he  could  stand  erect,  but  quickly  became 
tired.  The  tremor  of  the  upper  extremities  was  somewhat  more 
pronounced  on  the  right  side,  and  on  both  sides  it  was  greater  in  the 
distal  portions.  It  was  a  constant  to-and-fro  rhythmic  flexor  and 
extensor  movement,  which  never  ceased  entirely,  and  it  was  always 
increased  by  emotion  and  by  muscular  effort.  INIoreover,  any  strong 
muscular  effort  of  one  extremity  seemed  to  increase  the  tremor  of 
the  other  limbs.  In  performing  the  finer  movements  with  his  hand 
there  was  a  certain  degree  of  awkwardness  that  appeared  to  be  due 
more  to  increased  muscle  tone  than  to  the  tremor  itself;  still, 
spasticity  was  not  very  pronounced.  The  triceps  and  biceps  tendon 
reflexes  were  equal  and  only  slightly  more  marked  than  normally. 
Muscular  power  for  all  movements  of  the  extremities  was  about  the 
same  on  both  sides,  and  was  quite  normal. 

The  abdominal  and  cremasteric  reflexes  were  equal  and  normal. 

His  lower  extremities  were  spastic  and  tremulous.  Unlike  the 
upper  extremities,  the  tremor  in  the  lower  limbs  was  more  marked 
in  the  thighs  or  proximal  portions  than  in  the  distal  parts.  This 
was  pronounced  when  the  patient  attempted  to  walk.  Spasticity 
was  fairly  well  marked,  although  he  did  not  actually  "stab"  his 
toes  on  the  floor  when  walking.  There  was  no  tendency  to  retro- 
pulsion  or  festination.  The  patient  was  able  to  walk  short  distances 
with  the  aid  of  a  cane,  but  the  effort  caused  a  general  increase  of 
the  tremulous  movements  throughout  the  body  and  extremities,  and, 
as  a  consequence,  he  rapidly  became  exhausted.  At  times,  because 
of  spasm  of  the  muscles,  the  right  foot  was  strongly  abducted  and 
temporarily  everted.  The  patellar  tendon  reflexes  were  distinctly 
increased,  but  equally  so;  the  Achilles  tendon  reflexes  also  were 
exaggerated,  but  equal.  Irritation  of  the  soles  of  the  feet  caused  a 
prompt  flexor  response  of  the  toes. 

Examination  of  the  thorax  and  abdomen  revealed  nothing 
abnormal.  There  was  no  evidence  of  arteriosclerosis.  The  systolic 
blood-pressure  was  140.    The  liver  dulness  was  not  diminished. 

The  Wassennann  reaction  with  the  blood  serum  was  negative. 
The  blood  count  was  normal  and  the  urinary  examination  was 
negative. 
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His  mentality  was,  on  the  whole,  good.  He  did,  however,  present 
a  certain  irritability  and  lack  of  initiati^•e,  and  was  somewhat  dull; 
but  whether  or  not  his  differed  from  the  condition  one  frequently 
sees  in  patients  suffering  from  severe  chronic  disease  is  questionable. 

There  was  no  discoloration  of  the  skin  on  any  part  of  the  body, 
and  pigmentation  of  the  cornea  was  also  absent. 

Case  H.^ — Annie  McC,  aged  thirty-eight  years.  The  patient 
stated  that  she  had  been  healthy  until  she  was  thirty-four  years  old, 
at  which  time,  she  declared,  she  gradually  became  more  and  more 
"nervous"  (she  explained  that  she  used  the  term  "nervous," 
meaning  tremulous),  and  that  her  limbs  became  so  stiff  that  she 
had  great  difficulty  in  getting  about.  She  also  stated  that  in  less 
than  a  year's  time  after  the  onset  of  the  tremor  she  had  to  give  up 
work.  Although  at  the  present  time  she  is  not  entirely  incapaci- 
tated, it  is  only  with  the  greatest  difficulty  that  she  is  able  to  go  up 
and  down  stairs. 

Physical  Examination.  The  patient  is  of  average  height,  but 
appears  to  be  thin,  weighing  about  one  hundred  pounds.  Her 
generalized  tremuloiisness  is  very  striking.  Her  pupils  are  equal  and 
react  normally  to  light  and  in  accommodation  and  in  convergence. 
The  ocular  movements  are  normal  in  all  directions,  and  the  ophthal- 
moscopical  examination  revealed  nothing  abnormal.  There  is  no 
pigmentation  of  the  cornea.  The  cranial  nerves  all  seem  to  function- 
ate normally;  but  the  facial  muscles,  particularly  on  the  right 
side,  show  a  distinct  tendency  toward  spasticity.  The  widening  of 
the  palpebral  fissures  and  the  expression  of  astonishment  seen  in 
the  other  patient  are  lacking  here;  nevertheless,  this  patient's 
expression,  while  it  does  not  seem  to  be  entirely  normal,  is  not,  on 
the  other  hand,  characteristic.  There  is  a  decided  regular  tremor  of 
the  lower  jaw,  which  is  constant,  so  that  the  act  of  puckering  the 
lips  is  done  with  difficulty.  Her  speech  is  indistinct — not  dysarthric, 
but  merely  the  speech  of  tremor.  SwalloAving  is  performed  without 
any  difficulty.  There  is  a  slight  yet  distinct  tremor  of  the  head  on 
the  trunk,  but  there  are  no  spasmodic  contractures  of  the  neck 
muscles. 

The  upper  extremities  show  quite  marked  to-and-fro  flexor  and 
extensor  movements,  which  are  more  pronounced  in  the  distal 
portions  and  equal  on  the  two  sides.  When  the  patient  stands  with 
the  arms  hanging  at  her  side  a  distinct  and  regular  tapping  sound 
is  made  by  her  hands  striking  against  her  skirt.  The  arms  are 
slightly  .spastic.  The  biceps  and  triceps  reflexes  are  active  and  equal 
on  the  two  sides,  but  are  not  increased. 

The  movements  of  the  extremities  in  this  case,  although  not 
greater  than  those  shown  in  Case  I,  did  present  an  element  of  in- 
coordination that  was  lacking  in  the  previous  case,  or,  at  least,  was 
much  less  conspicuous.  At  times,  when  usitig  her  hands  for  the 
finer  movements,  the  fifth  finger  and  the  fourth  finger  were  held  in 
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partial  flexion  and  partial  abduction.  This  resembled,  but  was  not 
identical  with,  an  athetoid  condition. 

The  muscles  of  her  back  are  held  somewhat  rigidly,  and  there  is 
a  tendency  for  the  trunk  to  be  drawn  to  the  right  side,  as  if  the 
deep  muscles  of  the  back  were  in  the  early  stages  of  a  permanent 
contracture. 

The  abdominal  reflexes  are  equal,  but  are  difficult  to  elicit. 

The  lower  extremities  are  very  tremulous  and  moderately  spastic. 
The  patient  can  walk  about  the  house  and  go  up  and  down  stairs 
only  with  great  difiiculty,  and  with  the  assistance  of  bannisters 
and  cane;    she  is  frequently  compelled  to  stop  to  '* quiet  down." 

The  tendon  reflexes  of  the  lower  limbs  are  moderately  increased, 
but  equal.  There  is  no  Babinski  sign,  and  ankle-clonus  is  absent. 
Sensation  everywhere  is  normal.  There  is  no  discoloration  of  the 
skin.  The  abdominal  and  thoracic  organs  show  no  abnormalities. 
The  liver  dulness  is  not  diminished.  There  is  no  evidence  of  arterio- 
sclerosis.   The  systolic  blood-pressure  is  136  mm. 

The  Wassermann  reaction  in  the  blood  serum  is  negative.  The 
blood  count  is  normal  and  the  urinary  examination  is  negative. 
Mentality  is  normal. 

Case  III. — Thomas  McC,  aged  thirty-four  years.  The  patient 
states  that  when  he  was  thirty-two  years  old  he  first  began  to  feel 
"shaky."  This  was  at  first  noticeable  only  in  his  hands,  but  later, 
he  states  his  legs  also  began  to  tremble.  He  thinks  that  the  tremor 
is  not  increasing,  but  that  his  legs  are  getting  stiffer. 

Physical  Examination.  The  patient  appears  well  nourished  and 
muscular.  His  pupils  are  equal  and  react  normally,  and  his  vision 
is  also  normal.  The  eye-grounds  were  not  examined.  All  his 
cranial  nerves  act  normally. 

His  articulation  is  clear  and  distinct,  and  he  has  no  difficulty  in 
swallowing.  His  expression  is  normal,  and  there  is  no  tremor  of 
the  jaw  or  of  the  facial  muscles. 

The  muscular  power  of  the  upper  extremities  is  equal  and  normal, 
as  are  also  the  triceps  and  biceps  tendon  reflexes.  There  is  a  distinct 
regular  tremor  of  both  hands.  The  patient  shows  a  tendency  to 
hold  both  arms  partially  flexed  at  the  elbow,  and  the  tremor  is  not 
unlike  that  of  paralysis  agitans,  but  lacks  the  "pill-rolling"  position 
of  the  fingers  so  common  in  the  latter  disease. 

While  the  tremor  does  not  disappear,  it  is  not  increased  on 
voluntary  movement.  With  the  ])atient  in  the  sitting  position, 
scarcely  any  tremor  of  the  low  extremities  and  trunk  is  noticed; 
but  when  he  stands  erect  a  slight  regular  extensor  and  flexor  move- 
ment is  noticeable  at  the  knees.  While  this  is  not  marked,  it  is, 
nevertheless,  perfectly  distinct.  The  lower  limbs  are  slightly  spastic, 
but  locomotion  is  not  markedly  inii)aired.  The  patellar  tendon 
reflexes  and  the  Achilles  tendon  refl(>xes  are  equal  and  slightly 
increased.    There  is  no  Babinski  sign. 
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Although  the  patient's  mentality  may  have  been  entirely  normal, 
he  found  fault  with  physicians,  was  very  irritable,  sulky,  and  sullen, 
so  that  reexaminations  and  laboratory  examinations  could  not  be 
completed. 

Su:m.mary.  These  three  patients  were  all  very  striking  in  appear- 
ance. They  presented  tremor  of  the  upper  extremities,  which  began 
gradually  and  increased  in  severity,  spreading  slowly  throughout 
the  body,  and  involving  the  lower  extremities  as  well;  at  the  same 
time  a  gradually  increasing  tonicity  of  the  muscles  developed, 
until  finally  all  voluntary  movements  and  locomotion  were  greatly 
a  fleeted. 

Dysarthria  was  not  well  defined,  but  in  one  case  articulation 
was  indistinct.  Characteristic  mental  di.stiu"bances  were  lacking 
in  all. 

The  diagnosis  of  these  cases,  based  on  purely  clinical  observa- 
tion, would  seem  to  preclude  the  possibility  of  an  existing  multiple 
sclerosis,  for  the  usual  symptoms  of  that  condition  were  lacking — 
there  was  no  nystagmus,  the  eye-grounds  were  normal,  and  there 
were  no  disturbances  of  sensation.  A  certain  amount  of  muscular 
weakness  was  evident,  but  it  was  not  greater  on  one  side  than  on 
the  other,  and  it  did  not  even  approach  true  paralysis;  yet  increased 
muscular  tonicity  was  very  general. 

The  tremor  was  more  violent  and  of  greater  amplitude  in  Cases  I 
and  II.  It  was  of  a  to-and-fro  or  backward  and  forward  movement, 
showing  some  increase  on  voluntary  movement,  but  being  entirely 
free  from  the  uncertainty  of  direction  that  in  so  many  cases  of 
advanced  multiple  sclerosis  exhibit  on  voluntary  movement.  The 
tremor  in  Case  III  was  much  milder,  and  more  closely  simulated 
the  regular  rhythmic  movement  of  paralysis  agitans. 

The  difference  in  symptoms  presented  by  these  cases  to  those  of 
progressive  lenticular  degeneration  was  indeed  indefinite,  for  the 
condition  appears  to  have  been  a  family  affection,  very  slowly 
progressive  in  character,  but  not,  however,  developing,  as  did 
Wilson's,  in  youth.  The  tremor  seems  to  have  been  almost  iden- 
tical in  character,  but  the  degree  of  spasticity  was  slighter,  and 
contractures  were  not  observed,  nevertheless,  a  tendency  to  tonic 
muscular  spasm  was  present  in  one  (Case  I). 

StriimpelP  has  referred  to  certain  similarities  that  pseudosclerosis 
bears  to  Wilson's  disease,  and  points  out  that  in  characteristic  cases 
of  pseudosclerosis  the  tremor  is  more  conspicuous  than  the  spas- 
ticity; whereas  in  lenticular  degeneration  the  spasticity  and  con- 
tracture are  more  marked  than  the  tremor,  for  it  is  kno\Mi  that 
lesions  of  the  lenticular  nucleus  are  capable  of  producing  high  degrees 
of  spasticity.  Nevertheless,  if  spasticity  and  contracture  of  muscles 
were  sufficiently  great,  tremor  of  that  part  must  of  necessity  grow 

'Deutsch.  Ztschr.  f.  Nervenli..  lOl.M'JU,  1,  4.5.5. 
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less  pronounced,  for  the  limb  may  become  partially  fixed.  This 
did  occur  in  one  of  my  cases.^" 

Without  a  postmortem  examination  it  would  seem  uncertain 
whether  a  positive  differential  diagnosis  would  be  entirely  justified 
for  the  only  sign  that  has  not  been  described  in  literature  as  common 
to  both  these  diseases  seems  to  be  the  curious  brownish  discoloration 
of  the  skin  and  pigmentation  of  the  cornea  that  were  observed  by 
Fleischer,"  Volsch,'-  and  Holloway.^'' 

Stocker^*  has  recorded  a  case  of  progressive  lenticular  degenera- 
tion in  which  he  found  lesions  in  the  lenticular  nucleus  which  he 
believed  to  be  characteristic  of  that  condition,  but,  in  addition,  he 
found  distinct  alterations  of  the  glia  elements  in  all  parts  of  the 
central  nervous  system  except  in  the  cerebellum,  and  he  directs 
attention  to  the  analogy  that  exists  between  progressive  lenticular 
degeneration  and  the  pseudosclerosis  of  Westphal  and  Striimpell. 

On  the  other  hand  the  cases  of  typical  pseudosclerosis  of  Alz- 
heimer and  Hosslin^^  and  A.  Westphal"  revealed  not  only  the  char- 
acteristic changes  in  the  glia  tissue  in  various  parts  of  the  brain, 
but  these  observers  state  that  these  alterations  were  most  marked 
in  the  corpus  striatum  and  the  optic  thalamus. 

Considering  both  the  clinical  and  the  pathological  evidence  now 
at  our  disposal,  even  though  this  is  somewhat  limited,  it  would  seem 
not  at  all  unlikely  that,  in  the  near  future,  pseudosclerosis  and  pro- 
gressive lenticular  degeneration  may  be  proved  to  be  merely  modi- 
fications of  the  one  disease.  At  all  events  the  cases  of  Stocker,  A. 
Westphal,  and  Hosslin  and  Alzheimer  appear  to  justify  the  opinion 
that,  on  purely  clinical  grounds,  a  differentiation  is  not  possible. 


VALUE  OF  RECTAL  FEEDING.^ 
By  Harry  Adler,  M.I)., 

PROFESSOR  f)F  CLINICAL  MEDICINE,   UNIVERSITY  OF  MARYLAND,   BALTIMORE. 

Everyone  having  experience  with  rectal  feeding  by  the  intro- 
duction of  a  i)int  or  more  of  liquid  nourishment  at  a  time,  is  im- 
pressed with  the  (li.scomfort  and  difficulties  of  continued  nutrition 
by  this  means. 

">  Jour.  Amer.  Med.  Assn.,  January  31,  1915. 

"  Deutsch.  Ztschr.  f.  Ncrvcnh.,  1912,  xl,  S.  "  Loc.  cit, 
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"Arch.  f.  P.sydiiat.,  19i;{.  li. 
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An  examination  of  stools  shows  liow  little  food  is  really  ab- 
sorbed. On  this  account,  for  the  past  four  years,  1  have  been 
using  the  drop  method  as  first  introduced  by  Murphy  for  saline 
solution. 

Four  to  eight  ounces  of  peptonized  milk  with  one  pint  of  4  per 
cent,  sugar  solution  has  been  given  three  times  daily.  This  method 
can  be  kept  up  for  two  weeks  without  discomfort.  In  a  few  cases 
they  have  caused  cramp-like  pains  for  the  first  day  or  two.  In 
one  or  two  cases  vomiting  has  been  produced.  In  but  one  case 
has  it  been  necessary  to  gi\e  uj)  the  rectal  feeding. 

That  the  nourishment  is  carried  well  up  to  the  intestines  is 
shown  by  our  experience  in  a  case  of  fecal  fistula  after  an  appendix 
operation. 

The  patient  was  unable  to  retain  any  food  by  mouth,  and  rectal 
drop  feeding  was  attempted.  The  dressings  became  invariably 
soaked  with  the  enema  after  a  few  hours,  showing  that  the  fluid 
had  made  its  way  without  difficulty  through  the  length  of  the 
colon. 

With  rectal  enemas  of  bismuth  suspension  there  is  no  diffi- 
culty in  obtaining  a  complete  picture  of  the  colon,  but  bisnuith 
never  enters  the  ileum  except  in  the  unusual  cases  of  patent  ileo- 
cecal valve. 

With  the  drop  method  the  same  results  were  observed;  no 
bismuth  passed  into  the  ileum. 

In  order  to  obtain  some  idea  of  absorption  of  rectal  feedings  by 
the  Murphy  method,  metabolism  investigations  were  made  on  cases 
of  gastric  and  duodenal  ulcer  with  no  abnormality  of  nutrition. 
After  the  second  day  of  artificial  feeding,  with  nothing  by  mouth, 
the  colonic  intakes  for  four  to  six  days  in  nitrogen  was  comj)ared 
with  the  output  in  the  urine  and  the  return  loss  per  rectum.  Daily 
total  nitrogen  estimations  of  the  urine  were  made  while  all  the 
matter  passed  per  rectum  in  the  same  period  was  collected, 
dried  to  constant  weight,  and  the  total  estimated  by  the  Kjeldahl 
method. 

Case  I. 

Trine. 


Nitrogen 

Amount 

Output 

Day. 

intake. 

c.c. 

T.  N. 

Stool. 

.3 

1.95 

11.25 

11.82 

0.78 

4 

1.95 

7.00 

9.79 

0.78 

5 

1.95 

13.80 

11.72 

0.78 

(J 

1.95 

10.10 

12.19 

0.78 

T 

1.95 

16.00 

12.12 

0.78 

9.75  57.64  .3.90 

Total  output 3.90 


61.50 
Intake 9.75 


Body  loss  in  nitrogen    .  .51.79 
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Case  II. — Gastric  ulcer. 


Day. 
3 
4 
5 
6 
7 


Amount 
c.c. 
10.75 
9.05 
8.00 
8.25 
8.50 


Urine. 


Case  III. 


9 . 75  total 

nitrogen 


Intake     .... 
Body  loss  in  nitrogen 

-Gastric  ulcer  ('()• 


Total 

.\mount  from 

nitrogen. 

feeding. 

12.82 

1.39 

12.01 

1.39 

11.15 

1.39 

10.20 

1.39 

9.63 

1.39 

66.81  urine 

6.95 

6.95  stool 

72 .  76  total  nitrogen  lost 
9.75 
63.01  in  five  daj's 


Urine. 


Day. 
3 
4 
5 
6 


Total 
nitrogen. 
10.09 
9.42 
9.61 
8.72 


8.80 


Intake 


37.84 
3.64 


41.48 
8.80 


Amount  from 
fe"din2. 
0.91 
0.91 
0.91 
0.91 

3.64 


Body  loss  in  nitrogen    . 

Case  IV. 

— Duodenal  ulcer. 

Nitrogen                         .\mount 

Day. 

intake.                                 o.c. 

3 

3.90                           8.20 

4 

3.90                           7.35 

5 

3.90                           9.10 

6 

3.90                           8.45 

7 

3.90                           8.20 

8 

3.90                           7.80 

Urine. 


32.68  in  four  days. 


Total 

nitrogen. 

11.05 

10.97 

11.26 

9. 86 

9.32 

9.09 


23.40 


Intake 


71.55 
12.36 


83.91 
23.40 


12.36 


Body  loss  in  nitrogen 

Case  V. — Duodenal  ulcer. 


60.51  in  six  days. 


ay. 

Nitrogen 
intake. 

Urine. 
.\mount                          Total 
c.c.                           nitrogen. 

Stools  and 

amount  from 

feeding. 

3 

2.92 

8.80 

11.56 

2.19 

4 

2.92 

7.50 

9.80 

2.19 

6 

2.92 

7.60 

10. 6S 

2.19 

6 

2.92 

8.60 

10  39 

2.19 

7 

2.92 

7.60 

9.28 

2.19 



6.50 

8.11 



14.50 

Intake 
BiKJy  io.ss 


59 .  82 
10.95 


70.77 
14.50 


10.95 


."lO  27  in  livi*  davs. 
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The  average  loss  of  total  nitrogen  by  urine  and  stool  in  these 
five  cases  was  12.9  gm.  per  day.  The  average  loss  in  nitrogen 
from  metabolized  proteid  as  shown  by  the  total  nitrogen  of  urine 
was  11.7  gm.  per  day. 

The  largest  amount  of  nitrogen  we  were  able  to  sup})ly  daily 
by  rectal  feeding  was  3.9  gm.,  of  which  2.06  gm.  were  returned  with 
stools.  According  to  the  observations  of  Fr.  Miiller,  the  stools 
of  individuals  taking  absolutely  no  nourishment  contains  0.2  gm. 
per  day.  With  this  deduction  from  our  estimations  of  the  return 
nitrogen  we  have  in  no  case  observed  an  absorption  of  more  than 
'50  per  cent,  of  the  proteid  supplied,  and  it  has  fallen  as  low  as  30 
per  cent.  The  average  amount  of  nitrogen  absorbed  in  these  cases 
was  1.14  gm.  per  day. 

When  we  compare  the  amount  of  nitrogen  lost  by  these  cases 
with  the  amount  it  was  possible  for  them  to  al)sorb  l)y  colonic 
feeding,  we  realize  how  little  we  accomplish. 

The  difference  between  nutritional  enteroclysis  and  normal  salt 
enterodysis  was  a  little  over  one-tenth  of  the  tissue  albumin  loss 
per  day. 

Over  the  periods  of  time  that  rectal  feeding  is  usually  carried 
out  it  is  from  practical  standpoints  an  almost  negligible  quantity. 


INTRACRANIAL  TELANGIECTASIS:  SYMPTOMATOLOGY  AND 
TREATMENT,  WITH  REPORT  OF  TWO  CASES.' 

By  Ernest  Sachs,  M.I)., 

ASSOCIATE   PROFESSOR  OF  SURGERY.   WASHINGTON  UNIVERSITY   MEDICAL  SCHOOL. 

Operations  for  Jacksonian  epilepsy  have  so  frequently  resulted 
in  negative  findings  that  I  desire  to  call  attention  to  a  group  of 
cases  which  yields  to  treatment.  This  group,  though  apparently 
not  large,  has,  nevertheless,  a  characteristic  pathological  picture. 
I  shall  briefly  consider  this  condition  from  three  points  of  view: 
(1)  symptomatology;  (2)  pathology;  (3)  treatment.  This  ])aper  is 
based  on  two  typical  cases. 

Case  I  (Private  record).— R.  I).,  a  boy,  aged  ten  years,  whom  I 
saw  in  1909,  had,  three  months  after  a  fall,  fever  and  convulsions 
confined  to  the  left  side  of  the  body,  which  began  in  the  leg.  A 
complete  left-sided  paralysis  developed,  which  cleared  up  in  a 
month.  Following  this  the  patient  was  apparently  well  and  bright 
at  school  during  the  next  year;  then  he  began  to  have  monthly 
convulsions,  beginning  in  the  face,  with  marked  irritability;  occa- 
sional headaches  and  vomiting;  he  often  started  suddenly.    Wasser- 

'  Read  at  the  meeting  of  the  American  Neurolojrical  Association.  New  York  .May 
()  to  8.  191"). 
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mann  negative.  The  physical  examination  revealed  a  left  knee- 
jerk  more  active  than  the  right;  a  double  Babinski  and  normal 
eye-grounds;  color  fields  could  not  be  taken  on  account  of  the 
youth  of  the  patient.  On  opening  the  dura  (Fig.  1)  a  huge  bluish 
mass  of  vessels  protruded,  which  were  so  dense  in  places  that  the 
underlying  cortex  could  not  be  seen.  This  mass  lay  over  the  motor 
area.  There  were  no  branches  connecting  with  the  dural  vessels, 
I  considered  it  inadvisable  to  try  to  remove  this  mass.  Following 
the  operation  the  patient  had  acute  suppression  of  urine  for  twenty- 


FiG.    1. — R.  D.,  aged  ton  years.     The  very  large  size  of  the  vessels  of  this  telangi- 
ectasis is  not  sufficiently  indiiateil  on  this  drawing. 


four  hours,  and  then  made  an  inieventful  recovery.  His  condition 
remained  iniiniproved.  Therefore,  at  the  fannly's  urgent  request, 
a  month  afterward  I  tried  to  remove  tliis  angiomatous  mass,  l)ut 
the  patient  died  twenty-four  hours  later.  Autopsy  showed  grossly 
that  the  process  was  confined  to  the  cortex,  rnfortimately,  no 
microscopic  examination  was  made. 

Cvsi-:  11. — ('.  K.,  a  boy,  aged  ten  years,  surgical  number  1S7;'>. 
.\drnitted  February  S,  1<)1."),  discliarged  Fel)ruary  '2'.\,  1!M.").  First 
seen  in  Ndxcmbcr,  liM  f.     Ikcfcrn-il  b\  I  )r.  Scln\;il)  ;iii(l  Pr.  Wolfner. 
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His  past  history  was  unimportant.  First  convulsion  when  three 
months  old.  There  have  been  five  since,  three  of  these  in  the  past 
three  months.  Unconsciousness  lasted  from  one  to  two  hours. 
All  convulsions  begin  in  the  wrist  of  the  left  hand.  There  are  minor 
attacks,  occurring  as  often  as  five  or  six  times  a  day.  In  these  the 
j)atient  seems  sleepy  and  has  a  numb  feeling  in  his  hand.  Wasser- 
mann  negative.  Physical  examination  showed  a  weakness  of  the 
two  lower  branches  of  the  left  seventh  nerve  on  emotional  exertion, 
and  a  pale  telangiectasis  over  the  forehead.     The  left  eye-ground 


Fig.  2. — Case  II. — C.  E.,  aged  ten  years.      Surgical  No.  IS73.      Vessels  were  iigated 

at  A  A  and  B  B. 


showed  an  old  choroidal  atrophy;  the  right  eye  was  normal.  Again, 
the  color  fields  could  not  be  satisfactorily  taken  on  account  of  the 
youth  of  the  patient.  An  exploratory  craniotomy  was  performed  in 
February,  1915.  An  angiomatous  process  was  found  in  the  dura, 
which  on  reflecting  the  dura  was  found  to  have  numerous  connec- 
tions with  the  pial  vessels  (Figs.  2  and  3).  This  area  of  increased 
vascularity  lay  over  the  lower  part  of  the  motor  area.  All  the  vessels 
connecting  with  the  pial  vessels  were  Iigated  and  the  dural  mass 
Iigated  above  and  below;  then  the  dura  was  closed.    Two  days  after 
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the  operation  the  patient  had  a  violent  convulsion.  Since  then 
he  has  been  well.  He  has  had  three  of  the  light  attacks,  of  which 
he  formerly  had  five  to  six  daily.  It  is  too  early  to  express  an 
opinion  as  to  the  ultimate  result. 

Both  of  these  cases  showed  an  unusual  vascularity:  the  one  of 
the  vessels  of  the  dura,  which  connected  with  the  pial  vessels,  the 
other  of  the  superficial  vessels  of  the  cortex. 

In  a  careful  survey  of  the  literature  I  find  that  there  really  are 
verv  few  cases  like  mv  second  case.    Virchow  cites  a  case  described 


Fiu.  3. — Case  II. — The  vessels  shown  running  through  the  dura  were  all  linated. 


by  Hooper  in  his  Morbid  Anatomy  of  the  Human  Brain,  published 
in  182S,  which  corresponds  fairly  closely.  Pean  gave  a  brief 
account  before  the  French  Academy  of  Medicine  of  an  "angiome 
intracranien  des  meninges,"  which  seems  to  have  been  iden- 
tical. 

Dr.  Gushing,  in  190(),  described  three  cases  of  intracranial  hemor- 
rhage associated  with  trigeminal  ncvi.  The  process  in  all  three 
of  his  cases  was  in  the  dura.  He  does  not,  however,  mention 
the   possibility    that    an    identical    |)r()cess    miglit    occnr   on    the 

cortex. 
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Oppenheim,  in  Januar}-,  1913,  reported  several  similar  cases  in 
his  paper  on  congenital  brain  tnmors.  He  has  given  an  admirable 
clinical  pictnre  of  a  condition  which  he  calls  angioma,  which,  in 
my  opinion,  is  not  an  angioma  at  all  but  an  entirely  ditt'erent 
pathological  entity. 

The  first  case  is  a  type  of  which  more  have  been  observed.  Krause 
in  his  book  on  the  Surgery  of  the  Brain  and  Spinal  Cord  reports 
two  cases,  one  of  which  he  has  illustrated.  This  he  calls  an  angioma 
venosum  racemosum.  In  his  opinion,  evidently,  he  is  dealing 
with  a  new  growth — a  true  tumor.  Tooth  in  his  series  of  five 
hundred  cases  from  the  National  Hospital  has  not  a  single  instance 
of  either  condition.  Bruns  in  his  book  on  Brain  Tumors  makes 
the  statement  that  cavernous  angiomata  and  telangiectatic  tumors 
have  been  found  fairly  frequently  at  operation,-  and  reports  one 
case  of  what  he  calls  an  angioma  which  he  observed  himself.  As 
he  gives  insufficient  data  it  is  impossible  to  decide  to  which  of  these 
two  groups  this  case  belonged.  Virchow  studied  and  described  a 
number  of  such  conditions,  and  was  the  first  to  clearly  differentiate 
between  telangiectases  and  true  angiomata.  He  drew  attention 
to  the  point  which  Adami  emphasizes,  namely,  that  a  telangiectasis 
is  a  congenital  dilatation  of  capillaries  without  any  new-formed 
bloodvessels,  while  an  angioma  is  a  new  growth  and  only  properly 
so  called  when  new  bloodvessels  are  formed.  In  some  of  these 
cases  the  process  is  connected  primarily  with  the  capillaries,  in 
some  with  the  veins,  and  in  others  with  the  arteries.  In  true 
angiomata  no  vessels  with  all  three  coats  developed  are  found, 
but  in  both  of  my  cases  the  vessels  looked  prefectly  normal,  and 
were  well  formed. 

In  looking  through  the  literature  I  find  that  these  points  are 
lost  sight  of  and  that  the  term  angioma  racemosum  arteriale,  or 
venosum,  has  been  applied  to  conditions  which  were  not  actually 
new  growths.  I  question  very  much  whether  Krause's  case  is 
correctly  named.  This,  by  the  way,  is  the  case  cited  by  Oppenheim. 
It  is  the  counterpart  of  my  first  case,  and  imi)resses  me  more  like 
a  telangiectatic  process.  Another  point  of  interest  is  that  cases 
like  the  two  I  have  here  reported  are  frecpiently,  possibly  always, 
associated  with  telangiectases  elsewhere  on  the  body,  particularly 
on  the  face.  My  second  case  showed  this.  This  was  observed  in 
Pean's  case,  also  in  Dr.  Cushing's  cases.  Such  cases  as  that  of 
Emanuel,  which  he  made  the  basis  of  an  exhaustive  discussion  of 
angioma  racemosus,  are  undoubtedly  true  new  growths. 

An  etiological  factor  that  has  often  been  mentioned  is  trauma. 
Exactly  what  the  relation  of  intracranial  growths  and  trauma  is, 
if  any,  is  not  at  all  clear.    In  certain  cases  it  seems  highly  i)rol)able 

'  At  the  meeting  at  which  this  paper  waa  read,  several  memhers  reported  on 
published  cases. 
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that  a  trauma  has  either  irritated  a  preexisting  new  growth,  making 
it  develop  rapidly,  or  has  actually  been  the  cause  of  the  new  growth. 
In  my  first  case  there  was  a  definite  history  of  this  sort,  but  the 
operative  findings,  it  seems  to  me,  exclude  that  factor,  since  there 
was  no  evidence  of  inflammatory  reaction  such  as  adhesions, 
connective-tissue  overgrowth,  or  roughened  inner  layer  of  the 
dura  overlying  the  dilated  vessels. 

The  classification  of  this  process  might  seem  merely  of  academic 
interest,  but  it  has  most  important  bearing  on  the  treatment  and 
prognosis.  If  this  is  a  true  new  growth,  extirpation  is  the  procedure 
indicated,  while  if  it  is  a  telangiectasis,  ligation  should  suffice. 
The  question  naturally  arises.  Will  these  thrombosed  vessels,  if  left 
in  situ,  irritate  the  cortex,  and  should  they  therefore  be  removed 
after  ligation?  If  possible  the  ligation  should  be  planned  so  that 
the  vessels  do  not  remain  filled  with  blood  but  are  collapsed 
after  the  ligation.  They  will  then  atrophy  and  do  no  harm.  This 
condition  is  a  favorable  one  from  an  operative  and  prognostic 
stand-point. 

It  seems  to  me  essential  to  distinguish  more  carefully  between 
a  true  angioma — a  neoplasm^ — and  the  process  observed  in  these 
two  cases,  which  is  congenital  and  not  a  neoplasm.  Undoubtedly 
some  of  the  cases  called  angiomata  have  been  misnamed.  These 
cases,  when  reclassified,  constitute  a  group  which  must  be  kept 
in  mind  in  every  case  of  Jacksonian  epilepsy. 

The  clinical  picture  is  quite  a  definite  one. 

1.  Attacks  of  Jacksonian  epilepsy  occurring  at  long  intervals 
in  non-syphilitic  young  persons. 

2.  Unconsciousness  of  long  duration. 

3.  No  evidence  of  increased  intracranial  pressure. 

4.  A  very  slow  progression  of  symptoms. 

5.  Telangiectases  on  the  head  or  face. 

For  this  condition  I  should  like  to  suggest  the  name  of  intra- 
cranial telangiectasis. 
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One  liuiulred  and  two  case  histories  of  tricliiiiosis  have  been 
reviewed  to  determine  the  frequency  of  associated  resj)iratory  signs 
and  symptoms  which  Dr.  Edsall  suggested  may  be  mt)re  common 
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than  is  generally  realized,  and  which  may  be  so  well  marked  as  to 
cause  difficulties  in  the  diagnosis,  particularly  in  the  early  stage  of 
the  disease  before  the  typical  eosinophilia  de^•elops. 

It  should  be  noted  that  rales  are  often  found  in  the  lungs,  usually 
at  the  bases,  in  a  ^•ariety  of  acute  infectious  diseases,  depending 
somewhat  on  the  height  of  the  fever  and  prostration,  and  in  this 
trichinosis  proves  to  be  no  exception. 

In  the  literature  there  is  reference  to  abnormal  respiratory  signs 
and  symptoms  in  trichinosis.  However,  all  the  authors  quoted, 
as  well  as  others,  in  relatively  long  articles,  refer  to  these  respiratory 
signs  and  symptoms  only  in  a  casual  way,  devoting  but  a  sentence 
or  short  paragraph  to  them,  except  as  a  late  or  terminal  complication 
of  the  disease.  No  attention  is  called  to  the  fact  that  respiratory 
complications  may  obscure  the  true  diagnosis. 

Staubli^  states  that  very  early  there  de\elops  a  bronchial  catarrh. 
He  explains  that  this  is  dependent  upon  the  invasion  by  trichinellfp 
of  the  respiratory  muscles,  bringing  about  their  insufficiency  which 
leads  to  a  scanty  expectoration  and  ultimately  to  bronchopneu- 
monic  processes.  Staubli  remarks  that  the  sudden  rises  of  tem- 
perature with  chills  may  be  dependent  on  this. 

Besides  the  mechanical  involvement  and  irritation  of  the  res- 
piratory muscles  by  the  embryos  there  is  good  evidence  from  the 
fact  that  the  embryos  occur  in  the  blood  stream  and  great  veins 
(Staubli,-  Herrick  and  Janeway,^  Lamb,^  Cross-^)  to  show  that  they 
may  be  present  in  the  lung  tissue  and  cause  irritation  of  the  alveoli 
and  bronchial  mucosa  directly. 

Thompson,*^  in  a  report  of  52  cases,  says  "cough  may  be  present 
in  a  number  of  cases  with  a  slight  bronchitis,  probably  due  to  irrita- 
tion of  the  bronchi  by  the  parasites,  but  the  latter  were  not  found 
in  any  of  the  sputa  examined." 

Kratz^  reported  a  total  of  337  cases.  Sixty-four  of  his  101  deaths 
were  attributed  to  disturbances  of  the  respiratory  apparatus  and 
14  of  these  had  hypostatic  pneumonia.  Rupprecht^  also  mentions 
pneumonia  as  a  complication,  especially  in  fatal  cases. 

Stiles'^  in  his  description  says:  "The  respiration  becomes  difficult 
and  respiratory  troubles  are  likely  to  be  severe,  especially  in  the 
fourth  and  fifth  week,  and  there  may  be  severe  dyspnea  accompanied 
by  violent  asthma."  (iranger^"  also  expresses  the  same  \iew, 
though  in  his  bS  cases  reported  no  mentiiMi  is  made  of  any  such 

'  .1.  F.  Bcrgmann,  Wiesbaden,  1900.  -  Lor.  cif. 

'Anil.  Int.  Med.,  1909,  iii.  20.3.  <  .\mkr.  ,)oii{.  Mkd.  Sri.,  1910.  cxlii,  .39.5. 

s  Arch.  Int.  Mi'.i.,  1910,  vi,  .U)l.  "  Amk.h.  .Joih.  Mko.  Sci..  1910.  cxI.  l.->7. 

•  Die  'rricliinoncpidcniic  zvi  Hodcrslcbcn,  Leipzig,  1S.S6;  Bcrl.  klin.  Wclinschr., 
ISO.i.  Iii.  .509  (f|U(»ted  !)>•  Staubli). 

"  Die  Tri(liineni<rankheiten  im  Spiegel  der  Hettstadter  Endemic  betrachtet 
Hettstadt,  18H4  (quoted  by  Staubli). 

»  0.sler".s  Modern  Medicine,  1907,  i,  00.5. 
'«St.  Paul  Med.  .lour..  1914.  xvi,  399. 
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respiratory  signs  or  symptoms.  Steiner"  mentions  involvement  of 
the  respiratory  muscles  by  the  parasites  and  the  resulting  paralysis 
as  a  cause  of  death. 

^Nlosler  and  Peiper^-  found  bronchial  catarrh  only  rarely.  They 
do  not  mention  pneumonia;  while  Leen^^  speaks  of  bronchial  catarrh, 
which  may  at  times  amount  to  a  bronchopneumonia  or  lobar 
pneumonia,  but  with  no  reference  as  to  what  stage  of  the  disease 
this  occurs  or  with  what  frequency. 

Staubli  says  that  at  autopsy  in  a  large  majority  of  cases  Cohnheim 
found  a  marked  symmetrical  bronchitis  with  frequent  hypostatic 
conditions  in  one  or  both  lungs  but  emphasizes  that  embolic  pro- 
cesses are  never  seen.  Frothingham^*  found  hemorrhages  into  the 
lung  tissue  with  embryos  present,  as  did  Askanazy,^^  who  mentions 
embryos  in  the  lung  alveoli.  They  have  never,  however,  been  found 
in  the  sputum. 

Romanovitch's^^  research  has  demonstrated  anew  that  the 
trichina  sows  microbes  along  its  path  as  it  passes  from  the  intestinal 
mucosa  to  the  thoracic  duct,  great  veins,  and  general  circulation, 
and  hence  that  the  dominant  character  of  the  infection  due  to 
trichina?  is  polymicrobian.  He  quotes  Friedrich,  who  reports 
finding  subcutaneous  abscesses  containing  the  trichinella,  and  he 
himself  obtained  positive  cultures  in  13  out  of  23  rats  killed  at 
various  intervals  after  infection  with  trichiufe  and  in  7  out  of  10 
guinea-pigs.  He  therefore  concludes  that  fever,  abscesses,  and  the 
fatal  septicemia  observed  in  man  are  due  to  microbes  inoculated  by 
the  trichinte.  This  offers  an  explanation  of  why  lung  infections 
may  be  common  to  this  disease. 

The  102  cases  of  trichinosis  that  are  reviewed  here  have  been 
taken  from  the  records  of  the  Massachusetts  General  Hospital 
(1899  to  1914),  the  Presbyterian  Hospital  in  New  York  (1906  to 
1914),  and  the  Johns  Hopkins  Hospital  (1899  to  1914). 

The  diagnosis  in  70  per  cent,  of  these  cases  was  made  by  finding 
the  embryo  in  excised  pieces  of  muscle  or  in  the  blood ;  in  5  per  cent, 
no  parasite  was  found,  but  the  muscle  showed  a  histological  picture 
of  a  myositis  such  as  is  found  when  trichinae  are  present;  in  25  per 
cent,  by  the  history,  symptoms,  and  physical  signs,  and  the  eosin- 
ophilia  which  varied  from  13  to  63  per  cent,  of  the  total  leukocyte 
count. 

Those  cases  in  which  the  final  diagnosis  of  trichinosis  was  in 
doubt  or  in  which  a  chronic  cardiac  or  pulmonary  condition  existed 
have  been  excluded.     One  case  that  died  was  excluded  because  of 

1'  Boston  Med.  and  Surg.  .Jour.,  1908,  cli.  721. 

'-  Tiersche  Parasiten  in  Nothnagel's  spez.  Patholog.  u.  Therap.,  1894,  vol.  vi 
(quoted  by  Staubli). 

"  Boston  Med.  and  Surg.  Jour.,  191.3,  clxviii,  601. 
"  Jour.  Med.  Research,  1906,  xv,  487. 
15  Virchows  Arch.,  1895,  cxli,  42  (quoted  by  Staubli). 
"Comp.-rend.  Soc.  de  biol.,  1911,  Ixx,  257  and  339. 
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an  incomplete  record.  All  of  the  102  cases  recovered  except  one, 
and  it  should  be  noted  that  although  this  patient  had  moderate 
dyspnea,  no  abnormal  physical  signs  in  the  lungs  were  detected. 

Five  of  these  cases  are  of  particular  interest,  because  of  respira- 
tory complications,  and  are  described  in  some  detail  later,  leaving 
97  cases  which  are  here  summarized;  8.8  per  cent,  of  the  total  102 
cases  (4  of  the  5  cases  described  later  and  5  of  the  97  cases  sum- 
marized) showed  respiratory  signs  and  symptoms  severe  enough  to 
lead  to  the  serious  consideration  or  actual  diagnosis  of  a  purely 
pulmonary  condition  in  the  preliminary  diagnosis. 

Thoracic  pain,  usually  in  the  region  of  the  diaphragm  or  along 
the  lower  intercostal  muscles,  was  not  an  uncommon  symptom, 
but  bore  no  relation  to  the  presence  of  a  slight  or  severe  bronchitis, 
though  usually  when  present  was  associated  with  a  mild  dyspnea 
and  often  with  a  shallow  type  of  respiration. 

The  rate  of  respiration  was  usually  increased  with  the  fever 
to  25  to  32  per  minute,  reaching  as  high  as  46,  again  varying  with 
no  regularity  in  regard  to  physical  signs  in  the  lungs  except  for  the 
fact  that  those  cases  where  the  bronchitis  was  most  marked  usually 
had  a  higher  rate  than  the  others. 

Of  the  97  cases,  51  (50  per  cent,  of  the  total  102  cases)  had  no' 
cough,  nor  was  there  any  abnormality  of  the  lungs  noted  in  the 
physical  examination  during  the  first  few  days  in  the  hospital  or 
subsequently.  The  46  remaining  cases  may  be  divided  into  three 
groups  as  follows : 

I.  Fifteen  cases  (15.3  per  cent,  of  the  97)  had  cough  without 
abnormal  pulmonary  physical  signs,  and  only  3  of  these  raised  any 
sputum. 

II.  Thirteen  cases  (13.6  per  cent.)  had  not  only  a  cough,  but  also 
abnormal  physical  signs  were  present  in  the  lungs,  though  only  7 
of  them  raised  sputum.  Thus  28  cases  or  29  per  cent,  had  a  cough 
which  began  one  to  twelve  days,  usually  about  two  to  six  days, 
after  the  earliest  symptom  of  the  disease,  lasting  three  to  twenty-five 
days,  or  through  the  course  of  the  illness. 

III.  Eighteen  cases  (18.5  per  cent.)  had  pathological  physical  signs 
of  the  lungs  without  there  being  reference  to  cough  in  the  records. 

Thirt>-one  cases,  or  31.9  per  cent,  of  the  97  cases  (all  the  cases  of 
grou])s  II  and  III),  showed  abnormal  j)hysic;d  signs  in  the  lungs, 
which  may  be  described  as  "very  slight,"  "definite,"  or  "well 
marked,"  according  to  the  number  of  rales  present. 

(a)  Very  slight  signs  were  noted  in  1 1  cases,  and  consisted  in 
4  cases  of  rare  dry  rales,  which  are  described  in  2  cases  as  being 
scattered  and  in  the  other  2  as  btMiig  at  the  bases.  In  7  cases  they 
consisted  of  a  "  few  moist  rales."  In  3  of  the  7  they  were  scattered, 
and  in  4  were  at  the  angles  of  the  scapulae. 

(/;)  Definite  signs,  that  is,  distinctly  more  numerous  rales,  were 
found  in  10  cases.     In  1  they  were  "scattered  subcrepitant"  and 
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ill  the  9  others  moist  (fine,  medium,  or  coarse),  located  at  the 
base  in  4,  the  right  axilla  in  1,  both  apices  in  1,  the  angles  of  the 
scapuhe  in  1,  and  scattered  in  2. 

(c)  Well-marked  signs  (rales  very  plentiful)  were  noted  in  10 
cases.  In  2  of  these  the  rales  were  of  a  dry  type,  in  1  at  the  bases 
only,  and  in  the  other  "scattered  all  over."  In  the  other  8  cases 
the  rales  were  moist  and  of  all  varieties.  In  5  of  these  they  were 
everywhere  in  the  lungs.  In  2  at  both  bases,  and  in  1  at  the  left 
base  only. 

Ten  of  these  31  cases  which  had  rales  showed  additional  abnormal 
physical  signs  as  follows : 

Four  had  slight  dulness  with  diminished  respiration  when  the 
rales  were  at  the  bases. 

At  the  point  where  the  rales  were  most  numerous,  2  showed 
slightly  harsher  breathing  than  normal,  while  8  were  noted  to  have 
suppression  of  breath  sounds. 

One  case  with  rales  at  the  left  base  showed  dulness  in  this  region 
and  in  the  left  axilla,  where  the  breathing  was  distinctly  dimin- 
ished, but  Roentgen-ray  examination  revealed  only  "peribronchial 
thickening." 

The  physical  signs  were  first  noted  within  forty-eight  hours  after 
the  patient  entered  the  hospital  in  29  cases,  while  in  the  2  others  they 
developed  within  six  days  after  admission,  about  eight  days  after 
the  onset  of  the  disease. 

It  has  been  difficult  to  tell  from  the  records  the  exact  duration 
of  the  abnormal  signs  in  the  lungs,  though  as  long  as  the  temper- 
ature remained  elevated  the  signs  persisted.  However,  it  seems 
that  as  the  temperature  fell  the  signs  began  to  be  less  and  dis- 
appeared when  it  became  normal,  though  in  a  few  cases  lasting  some 
days  longer.  In  the  cases  with  the  mildest  signs  they  occurred 
only  at  the  height  of  the  fever  and  disappeared  several  days  before 
the  temperature  was  normal. 

There  was  reference  to  sputum  in  13  cases  of  the  102.  No 
mention  was  made  in  the  record  of  cough  or  sputum  in  one  of  these 
cases,  yet  a  laboratory  examination  of  sputum  was  noted. 

In  7  cases  the  macroscopic  examination  of  the  sputum  alone 
was  noted;  3  were  blood-tinged,  of  mucopurulent  nature;  2  were 
"grayish  white,"  while  2  were  "mucopurulent." 

Microscopic  examination  was  made  of  (3  sputa,  4  of  which  grossly 
were  "mucopurulent."  At  one  time  one  of  these  showed  blood 
streaks  and  2  were  "white  mucoid." 

Smears  showed  no  tubercle  bacilli  in  any  of  the  sputa;  many 
influenza  bacilli  were  seen  in  1  besides  other  organisms;  4  others 
showed  a  mixed  growth  of  bacteria.  The  case  which  showed  at 
first  blood  streaks  in  a  mucopurulent  sputum  and  later  was  only 
mucopurulent,  contained  many  influenza  bacilli.  No  eosinophile 
cells,  Charcot-Leyden  crystals,  or  parasites  were  discovered. 
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The  following  5  cases,  not  included  in  the  97  cases  referred  to 
above,  serve  to  show  how  pulmonary  complications  may  obscure  the 
diagnosis  of  trichinosis. 

Case  I. — This  illustrates  how  a  bronchitis  or  mild  broncho- 
pneumonia may  be  a  prominent  feature  from  the  onset  of  the 
disease  associated  with  a  delayed  eosinophilia. 

Male,  negro,  aged  thirty-four  years,  works  in  tunnels  and  is 
subject  to  decompression  and  compression  for  five  minutes  many 
times  a  day.     Family  history,  past  history,  and  habits,  unimportant. 

Present  Illness.  For  three  weeks  he  has  had  a  cough,  increasing 
in  intensity,  raising  yellowish-white  sputum  Avhich  in  the  past  two 
days  has  contained  a  little  blood.  During  this  time  he  has  had  a 
persistent  soreness  and  tenderness  of  his  legs,  though  not  of  a  severe 
nature.     Night  sweats  have  been  frequent. 

For  two  weeks  he  has  had  a  severe  temporal  headache,  and  has 
felt  feverish,  and  during  the  past  week  his  eyelids  have  been  a  little 
puffy  in  the  morning. 

Physical  Examination.  A  well-developed  negro,  looking  sick  and 
coughing,  having  moderate  tenderness  of  the  leg  muscles. 

Nodes.  Generally  palpable.  Rest  of  examination  negati\e 
except  for  heart  and  lungs. 

Heart.  Normal  size;  sounds  regular;  harsh,  short,  systolic  murmur 
is  heard  at  the  right  second  interspace,  transmitted  to  clavicular 
region  but  not  to  neck.     Second  sounds  are  normal. 

Lungs.  Over  both  bases  and  in  both  axillae,  extending  higher 
on  left,  are  heard  many  fine,  medium,  and  coarse  moist  rales.  At  a 
point  half-way  between  the  base  of  the  left  lung  and  angle  of 
the  scapula  is  an  area  of  dulness  where  there  is  distant  breathing 
of  higher  pitch  than  normal,  with  slightly  prolonged  exi)iration 
associated  with  a  distant  bronchial  whispered  voice. 


Day  in  hospital. 

1st  to    6th    .       .       . 

6th  to  16th    .       .       . 

16th  to  21st    .       .       . 

21st  to  33(1      .       .       . 

Temperature.                  Pulsf 
101.0°  to  104.0° 
98.0°  to  100.0° 
98.6°  to  101.0° 
98.0° to    99.5° 

average 
100 

80 

85 

75 

Respiration. 

30  to  25 

25  to  20 

25  to  20 

20 

Bl 

ood:  Hemagl 

)bin, 

90  per 

cent. 

Day  in           Wliite 
hospital.         count. 

Polynuclear 

ncutrophiles  and 

transitionais. 

Lymphocytes. 

Eosinophil 

Mast 
>s.                cells. 

Ist 

5th 

10th 

17th 

27tl> 

.      10,500 
9,300 

80  per  cent. 

88 

80 

69 

60 

12  per  cent. 
10 
8 
13 
25 

2  per 

4 
10 
18 
15 

cent 

0  per  cent 

0 

2 

0        " 

0 

'IVicliiiur  were  found  in  a  piece  of  gastroriiemiiis  muscle  on  the 
sixth  day  after  admission. 

Sputum.  On  entrance  this  was  "  t'rothy-mucoid,"  with  some 
purulent  particles  mixed  with  bloo<].     A  few  influenza  i);icilli  wer«^ 


J 
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present,  otherwise  negative.  On  the  third  to  sixth  day  in  the 
hospital,  several  examinations  showed  a  mucopurnlent  sputum  with 
many  influenza  bacilH.  On  the  nineteenth  day  in  the  hospital  a 
thick  mucopurulent  sputum  was  expectorated. 

The  signs  present  in  the  lungs  i)ersisted  for  five  days,  then  gradu- 
ally disappeared  by  the  twelfth  day.  On  the  sixteenth  day  after 
entrance  the  moist  rales  reappeared,  and  on  the  twentieth  day  the 
area  of  dulness  at  the  left  base  with  harsh  inspiration  and  expira- 
tion reappeared.  A  Roentgen-ray  taken  on  the  twenty-second  day 
showed  "the  heart  slightly  enlarged  to  the  right;  question  of  dilated 
aortic  arch.  No  tuberculosis."  After  this  the  lungs  cleared  and 
were  quite  free  of  rales  on  the  twenty-ninth  day. 

Case  II. — ^This  case,  though  exJiibiting  no  signs  in  the  lungs, 
had  an  onset  of  a  respiratory  nature  which  caused  the  physicians 
to  believe  for  some  days  they  were  dealing  with  a  purely  thoracic 
disease. 

Male,  white,  aged  twenty-six  years;  occupation,  clerk. 

Family  history  and  habits  unimportant. 

Past  history  negative  except  for  pneumonia  three  years  ago. 

Present  Illness.  Nine  days  ago  he  began  to  have  a  severe  "cold," 
feeling  very  chilly,  mean  and  weak  since  then.  He  has  had  a  cough 
associated  with  slight  pain  in  the  front  of  the  thorax,  raising  very 
little  sputum;  constant  throbbing  headache,  aggravated  by  cough, 
has  been  persistent.     There  were  no  other  symptoms. 

Physical  Examination.  Negative  throughout,  except  for 
neglected  teeth  with  sordes  and  a  few  herpetic  lesions  on  the  lips. 
Temperature  varied  from  102°  to  103°,  gradually  reaching  normal 
on  the  eighteenth  day  after  admission.  The  resj^iration  was 
25  to  30  per  minute  on  the  day  of  entrance.  The  day  after  32  to 
35,  falling  to  24  to  22  on  the  eighth  day,  and  then  averaging  20. 
The  pulse  during  the  fever  was  1 00  to  90. 

White  count  on  entrance  11,800.  (No  dift'erential  count  was 
made.) 

Three  days  after  entrance  a  few  more  herpetic  vesicles  developed 
on  the  lips.  The  record  states  the  lungs  were  still  negative,  and 
the  patient  continues  to  cough  a  little.  On  tins  day  a  blood  smear 
showed  7  per  cent,  eosinophiles. 

Four  days  after  entrance  tenderness  of  the  cahes  of  the  legs  with 
pains  "all  over"  developed. 

On  the  eighth  day  marked  muscle  symptoms  were  present  and  a 
piece  of  excised  muscle  revealed  trichina?. 

On  the  ninth  day  cough  was  still  present,  but  with  \ery  little 
sputum.  The  symptoms  gradually  disappeared  as  the  temperature 
dropped,  the  cough  going  by  the  eighteenth  day  in  the  hospital, 
when  the  temperature  reached  normal. 

Case  III. — The  following  case  illustrates  an  onset  with  respira- 
tory symptoms.     A  latent  tuberculosis,  possibly  lighted  up  by  the 
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trichinosis,  cannot  be  ruled  out.  It  does  not  seem  as  if  all  the 
physical  signs  in  the  lungs  and  the  respiratory  symptoms  could  have 
been  due  to  a  previously  quiescent  tuberculosis,  but  that  the 
trichinosis,  which  had  existed  for  some  time,  was  associated  with  a 
bronchitis. 

Girl,  aged  thirteen  years. 

Family  history  and  yast  history  negative. 

Present  Illness.  Three  weeks  ago  she  "caught  cold"  and  had  a 
chill  that  night;  since  then  she  has  coughed  a  good  deal,  raising 
small  amounts  of  yellowish-white  sputum;  breathing  at  times  has 
lately  caused  slight  pains  in  her  chest.  She  has  felt  feverish,  had 
severe  headache,  and  sweats  frequently  at  night.  Pains  in  the  legs 
and  thighs  have  occurred,  but  were  not  severe. 

Physical  Examination.  Very  slight  puffiness  of  eyes  and  tender- 
ness on  pressure  of  cahes  of  legs  and  lower  ribs  was  noted  on  exam- 
ination, which  was  otherwise  negative  except  for  the  lungs. 

Lungs.  Percussion  showed  the  note  in  the  left  infraclavicular 
region  slightly  higher  pitched  than  on  the  right.  In  the  back  a 
doubtful  slight  impairment  in  resonance  at  the  left  apex  and  at 
both  bases.  Breath  sounds  over  upper  left  front  rougher  than 
normal,  with  expiration  prolonged.  Fremitus  normal.  0\er  both 
backs  were  numerous  fine  moist  rales  and  at  the  bases  sonorous 
rales;  a  question  of  an  occasional  dry  crackling  rale  at  the  left 
infraclavicular  region  was  noted. 

Day  in  hospital.  Temperature.  Pulse  average.  Respiration. 

1st  to  5th        .      .  101.0°  to  99.5°                     100  20  to  24 

5th  to  10th     ,      .  98.0°  to  99.0°                 80  to  70  20 

10th  to  30th   .      .  96.5°  to  97.8°                 80  to  60  20 

Blood.  White  count.  Eosinophiles. 

On  entrance 24,840  53  per  cent. 

Twenty-seven  days  later 17,120  56        " 

Calmette  tuberculin  conjunctival  test,  1  per  cent,  negative; 
Calmette  tuberculin  conjunctival  test,  5  per  cent,  positive. 

Stools,  urine,  and  blood  culture  negative. 

A  very  small  piece  of  muscle  excised  two  days  after  entrance 
showed  "no  trichina^." 

The  moist  rales  in  the  lungs  were  not  heard  after  a  few  days,  nor 
were  the  dry  ones  noted  after  the  first  examination.  The  slight 
dulness  below  the  left  clavicle  with  roughened  breath  sounds  per- 
sisted. Neither  cough  nor  sputum  was  mentioned  in  the  record 
after  the  first  three  days  in  the  ward.  The  tentlerness  of  the  calves 
of  the  legs  and  lower  ribs  persisted  for  the  first  week,  and  was  not 
severe. 

Case  IV. — The  case  illustrates  a  sudden  onset  resembling  pneu- 
monia. 

Male,  aged  twenty-tlirce  years,  clerk  in  a  grocery  store. 
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Family  history,  past  history,  and  habits  unimportant. 

Present  Illness.  Twenty-four  hours  before  admission  he  was 
seized  with  a  sharp  pain  in  the  left  side  of  his  chest,  increased  by 
breathing  and  coughing.  The  pain  shifted  to  the  right  axilla 
auvd  became  more  severe  during  the  night.  There  has  been  some 
cough  without  expectoration.  He  had  a  chill  this  morning  and  one 
just  after  admission.  He  has  felt  feverish  and  prostrated  since  the 
onset. 

Physical  Examination.  A  well-developed  and  nourished  man, 
appearing  acutely  ill,  lying  quietly  in  bed.  Temperature,  103; 
pulse,  108;  respirations,  30.  The  examination  was  negative  except 
for  much  mucus  in  the  throat,  and  the  lungs  showed  some  dulness 
in  the  right  upper  axilla,  with  slight  whiffy  bronchial  expiration, 
but  nothing  definite. 


Day  in  hospital. 

Tempera  turp. 

Pulse. 

Respiration 

1st  to  6th       .       . 

104.0°  to  100.0° 

110  to  78 

30  to  20 

6th  to  12th    .       . 

101.0°  to    99.0° 

100  to  75 

24  to  20 

12th  to  17th,       . 

98.2°  to    99.2° 

88  to  74 

24  to  20 

The  Roentgen-ray.  upon  the  day  of  entrance  showed  "throughout 
greater  portion  of  right  lung  shadow  there  is  slight  increase  in 
density,  and  there  are  patches  which  strongly  suggest  early  tuber- 
culosis— slight  irregularity  in  diaphragm  shadow." 

Five  days  after  entrance  all  tendon  reflexes  were  absent  except  the 
right  knee-jerk  and  both  triceps,  which  ga^•e  but  a  feeble  response; 
and  the  note  reads,  "The  signs  in  the  lungs  become  no  clearer; 
dulness  on  right  side  slight,  but  persists;  breathing  thought  to  be 
increased  in  apex  of  right  axilla  and  interscapular  region."  The 
patient  was  quite  cyanotic  at  this  time.  The  record  makes  no 
further  mention  of  the  lungs  or  gives  clinical  notes  of  importance. 
Xo  rales  were  ever  present.  The  patient  was  discharged  "well" 
sixteen  days  after  entrance. 

Blood,  Polynuclear  Mast 

white  count,     neutrophiles.       Lymphocytes.     Eosinophiles.  cells. 

On  admission    .  11,000       67  per  cent.     23  per  cent.      8  per  cent.      2  per  cent. 

Six  days  later  ....  72         "  19        "  9        "  0.       " 

Reds,  4,950,000;   hemoglobin,  90  per  cent. 

The  urine,  stool,  Wassermann,  von  Pirquet,  and  blood  cultures 
were  all  negative. 

Muscle  excised  nine  days  after  entrance  showed  a  distinct  myo- 
sitis with  wandering  cells  and  eosinoj)hiles,  and  the  muscle  fibers 
show  various  stages  of  degeneration.  Diagnosis:  "myositis  due  to 
trichina?." 

Case  V. — This  case  resembles  pneumonia."  Unfortunately  .satis- 
factory history  was  not  obtained,  owing  to  his  nationality;  and  a 
specimen  of  muscle  was  unobtainable.  The  diagnosis  here  is  ba.sed 
on  the  eosinophilia. 
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Male,  aged  forty-four  years,  Italian  laborer. 

Family  and  'past  history  unrecorded. 

Present  Illness.  For  two  weeks  he  has  felt  sick  and  had  a  bad 
cough.  During  the  past  week  he  has  been  in  bed  with  increasingly 
severe  cough,  chilly  sensations,  constant  headache,  and  pains  all 
over  his  body,  especially  in  his  legs. 

Physical  Examination.  Well-developed  man  looking  acutely 
ill  and  anxious,  breathing  rapidly,  forty  to  the  minute.  The 
examination  was  entirely  negative  except  for  pyorrhea,  sordes  of 
teeth,  and  a  heavily  coated  tongue.  The  temperature  ran  irregu- 
larly 101°  to  103°  'in  the  morning,  falling  to  100°  to  99^  in  the 
afternoon  for  the  first  ten  days  after  admission,  gradually  declining 
after  the  first  eight  days.  The  following  eleven  days  the  temper- 
ature was  normal.  The  pulse  averaged  82  during  the  pyrexia 
and  74  when  the  temperature  was  normal.  The  respirations  ran 
from  28  to  34  in  the  morning  during  the  first  eight  days,  except  that 
in  the  first  two  days  they  were  44;  in  the  evening  they  ran  from 
22  to  18  (perhaps  due  to  morphin).  With  the  descent  of  the 
temperature  the  respiration  returned  to  normal. 

Three  days  after  admission  a  few  moist  rales  without  other 
signs  were  noted  in  the  lower  right  axilla  at  the  bases.  The  spleen 
was  just  palpable,  otherwise  examination  remained  negative. 
Nine  days  after  admission  a  note  states  that  "the  patient  continues 
to  have  a  hacking  cough,  raising  a  little  yellowish  material."  The 
lungs  showed  some  scattered  rales  at  the  bases,  present  the  next 
day  also,  though  it  is  not  stated  w^hen  they  cleared. 

The  patient  was  discharged  twenty-two  days  after  admission, 
having  shown  no  abnormal  symptoms  or  signs  after  the  sixteenth 
day.  No  reference  is  found  in  the  record  of  positive  or  negative 
evidence  of  muscle  tenderness  or  other  symptoms  of  trichinosis. 

Polynuplear  Lymphocytes 

Blood,  ni-utrophiles  and  and  large 

Day  in  hospital.      white  count.  transitionals.  monoDuclears.  Eosinophiles. 

2nd       .  .      25,600  91  per  cent.  9.0  pci  cent.  0.0  per  cent. 

10th  .  26,600  22        "  9.5        "  68.5        " 

12th  .      27,000  26        "  11.0        "  63.0 

Blood  cultures,  Widals  for  the  typhoid  group,  sputum,  urine, 
and  feces  were  all  negative. 

From  the  above  group  summaries  of  the  histories  and  physical 
signs  in  these  cases  it  may  not  a])i)ear  evident  that  there  was 
sufficient  reason  for  l)eing  misled  at  first  as  to  the  diagnosis.  It  is 
evident,  however,  from  the  complete  records  that  such  was  the 
case.  In  the  two  cases  that  we  personally  had  the  opportunity 
to  see  and  in  another  in  regard  to  which  we  talked  with  the  ])h\sician 
in  charge,  such  certainly  was  the  case,  the  pulmoiiary  symptoms 
entirely  obscuring  the  more  onliiiiiry  on(>s  of  trichinosis  for  a  time. 
It  is  (luite  j)rol)al)lc  that  i)ut  for  the  liosj)ital  routine  blood  examina- 
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tion  the  proper  diagnosis  would  never  have  been  reached  in  some  of 
the  cases. 

In  Case  I,  which  was  seen  by  both  of  us,  though  the  record 
states  that  the  patient  had  muscle  tenderness,  it  was  not  at  all 
prominent  when  compared  to  the  picture  of  an  evidently  sick 
man  persistently  coughing  and  whose  lungs  were  filled  with  rales. 
Later  when  -4  per  cent,  of  eosinophiles  were  found  the  muscle 
tenderness  was  given  more  consideration,  which  led  to  the  finding 
of  trichintie  in  the  excised  muscle.  For  the  first  few  days  certainly 
the  lung  symptoms  obscured  everything  else. 

Case  II  had  a  history  not  unlike  pneumonia:  the  patient  looked 
sick,  had  a  high  temperature,  rapid  respiration,  and  labial  herpes. 
It  was  not  until  the  eosinophilia  and  muscle  symptoms  developed 
that  trichinosis  was  considered. 

In  Case  III  trichinosis  was  made  the  probable  diagnosis  at 
entrance,  owing  to  the  high  percentage  of  eosinophiles;  yet  the 
history  given  by  the  patient  and  her  family  was  of  purely  respiratory 
character,  and  she  exhibited  well-marked  signs  of  a  bronchitis. 
The  pains  in  the  legs  and  edema  of  the  eyes  were  both  slight  and 
noted  only  after  finding  the  eosinophilia. 

Those  who  saw  Case  lY  felt  at  first  they  were  dealing  with  a 
pneumonia,  owing  to  the  acute  onset  of  symptoms  of  respiratory 
nature,  with  fever  and  signs  in  the  lungs.  Trichinosis  did  not 
^ccur  to  them  until  the  second  differential  count  of  the  white  cells 
was  made.  The  pulmonary  signs  might  be  explained  by  an  old 
tuberculosis. 

Again,  Case  V  resembled  pneumonia.  The  history  was  purely 
respiratory,  the  respiration  high,  and  rales  were  present  in  the  lungs. 
Trichinosis  was  not  considered  until  the  high  eosinophilia  was 
found  on  the  tenth  day  after  entrance. 

Conclusions.  In  the  literature,  abnormal  respiratory  signs  and 
symptoms  in  trichinosis  have  been  noted,  but  without  emphasis 
on  the  fact  that  they  may  obscure  the  diagnosis,  especially  when  the 
patient  is  first  seen.  Bronchitis,  bronchopneumonia,  and  lobar 
pneumonia  have  been  spoken  of,  especially  as  a  terminal  event  and 
chiefly  in  the  earlier  reported  cases  in  Germany. 

In  50  per  cent,  of  the  102  cases  studied  there  is  no  mention  of 
cough  or  abnormal  lung  signs  at  any  time  during  the  course  of  the 
disease,  but  in  the  remaining  50  per  cent.,  16  cases  (15.(5  per  cent.),^^ 
had  cough  without  abnormal  physical  signs  in  the  lungs,  while 
17  (16.6  per  cent.)  had  cough  with  abnormal  lung  signs,  making 
33  cases  (32.3  per  cent.)  that  had  cough  beginning  one  to  twelve 
days  (usually  two  to  six)  after  the  onset  of  the  disease  and  lasting 
three  to  twenty-five  days  or  throughout  the  course  of  the  illness; 
IS  cases  (17.6  per  cent.)  had  abnormal  signs  in  the  lungs  but  without 

'"  This  and  the  percentages  given  below  j»e  itraveBtases  of  the  total  102  cases. 
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cough,  making  35  cases  (34.5  per  cent.)  that  had  abnormal  physical 
signs  in  the  lungs.  These  physical  signs  were  present  within  forty- 
eight  hours  after  the  patient  entered  the  hospital  in  32  cases  (31.5 
per  cent.),  and  in  3  cases  (2.9  per  cent.)  within  six  days.  The 
duration  of  these  signs  seemed  to  depend  on  the  length  of  time  the 
temperature  remained  elevated,  the  signs  disappearing  as  the  tem- 
perature fell.  If  the  signs  were  slight,  they  existed,  as  a  rule,  but 
for  a  few  days,  and  only  at  the  height  of  the  fe\er. 

Nine  cases  (8.8  per  cent.)  showed  respiratory  signs  or  symptoms, 
or  both,  severe  enough  to  lead  to  a  serious  consideration  or  actual 
diagnosis  of  a  purely  pulmonary  condition  during  the  first  few  days 
the  patients  were  in  the  hospital. 

This  percentage  of  cases  leading  to  error  in  the  diagnosis  is 
greater  than  is  usually  recognized. 

We  acknowledge  our  indebtedness  to  Dr.  Janeway,  Dr.  Longcope, 
and  Dr.  Edsall  for  permission  to  use  their  hospital  records. 


A  TEST  OF  MYOCARDIAL  EFFICIENCY,  WITH  REVIEW  OF 
ONE  HUNDRED  AND  TWENTY  SEVEN  CASES. 

By  Hubert  Schoonmaker,  M.D., 

DIRECTOR    OF   DEPARTMENT    OF   CARDIOLOGY,    CLIFTOX  SPRINGS    SANITARIUM,    CLIFTON 

SPRINGS,    NEW    YORK. 

Some  two  or  three  years  ago  my  attention  was  called  to  the  fact 
that  variation  ih  systolic  blood-pressure  in  relation  to  posture  and 
exercise  might  be  interpreted  in  terms  of  myocaniial  efficiency. 
Since  then  I  have  used  a  certain  uniform  method  in  a  sufficient 
number  of  cases  to  warrant  a  review.  Not  all  cases  were  studied 
in  this  manner,  nor  were  any  studied  with  the  intention  of  tabula- 
tion. From  the  beginning  the  method  has  grown  in  favor,  and  1 
have  come  to  look  ui)on  the  blood-pressure  jHcture- — that  is,  the 
relation  to  each  other  of  pulse,  systolic,  diastolic,  and  pulse  pressure 
taken  with  the  patient  reclining  and  fully  relaxed  and  again  standing 
after  light  exercise — as  a  fair  indication  of  myocardial  efficiency. 
In  these  determinations  I  uniformly  take  the  pulse,  systolic  blood- 
pressure,  and  diastolic  blood-pressure  with  the  patient  reclining 
and  fully  relaxed;  then  I  ha\'(>  him  walk  at  his  ordinary  speed  four 
times  the  length  of  my  othce,  about  75  feet,  antl  repeat  the  test  in 
the  standing  position.  This  exertion  is  not  sufficient  to  cause 
such  subjective  symj)toms  as  dyspnea,  ]ialpitation,  or  chest  pain 
unless  the  heart  muscle  be  nuich  inij)aired.  It  should  not  do  this. 
It  is  a  postural  test  plus  sufficient  exertion  only  to  mildly  stimulate 
the  cardiovascular  svstem. 
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I  have  tabulated  all  cases  recorded,  grouping  them  according 
to  myocardial  efficiency.  It  is  obvious  that  a  grouping  on  a  basis 
of  myocardial  efficiency  is  open  to  error,  and  at  the  best  can  only 
be  relative.  I  believe,  however,  that  the  lines  of  classification  are 
sufficiently  definite  for  the  purpose. 

Four  groups  are  employed,  namely,  "good,"  "fair,"  "poor," 
and  "bad."  In  group  "good"  are  only  normal  or  functionally 
normal  hearts.  In  group  "bad"  are  only  those  with  broken  (lost) 
compensation.  It  so  happens  that  in  the  classification  none  appear 
in  this  group  for  the  reason  that  the  test  was  applied  only  to  walking 
cases.  The  intermediate  groups,  "fair"  and  "poor,"  are  not 
easily  defined.  In  general,  however,  the  cases  in  "fair"  displayed 
mild  subjective  symptoms,  while  in  "  poor"  the  subjective  symptoms 
were  pronounced.  I  have  subdivided  group  "fair"  into  "fair," 
"fair  plus,"  and  "fair  minus"  for  reasons  which  appear  in  the  text. 
In  tabulating,  in  order  to  avoid  the  easy  pitfall  of  making  the  case 
fit  the  conclusion,  I  first  grouped  the  case  and  then  noted  the  pulse, 
systolic  and  diastolic  pressure  and  tlie  pulse  pressure  reclining,  and 
standing  after  light  exercise.  The  grouping  was  governed  by  the 
subjective  symptoms  and  physical  signs  as  recorded  and  by  my 
personal  knowledge  of  the  cases.  The  cases  being  selected  from  the 
heart  clinic  of  a  sanitarium,  naturally  the  largest  number  fall  in 
group  "fair,"  for  the  reason  that  in  such  a  clinic,  walking  cases 
predominate. 

In  Table  I,  not  published,  I  have  grouped  the  cases  according  to 
myocardial  efficiency,  that  is,  "good,"  "fair,"  or  "poor,"  and  have 
recorded  pulse,  systolic  pressure,  diastolic  pressure,  and  pulse 
pressure,  patient  reclining  and  fully  relaxed,  and  again  standing 
after  light  exercise,  together  with  the  change  in  systolic  pressure 
and  pulse  pressure,  and  the  diagnosis. 
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Table  II  is  a  summary  giving  under  each  myocardial  efficiency 
group  the  whole  number  of  cases  appearing  in  that  group,  the 
number  with  increased  or  stationary  systolic  pressure,  the  number 
with  decreased  systolic  pressure,  and  the  number  with  increased 
stationary  or  decreased  pulse  pressure,  each  being  noted  al.so  in 
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terms  of  percentage.  Table  II  best  shows  the  contrasts  and  is 
the  easiest  comprehended  if  we  read  alone  the  percentage  columns. 
For  instance,  in  group  "good"  there  are  thirteen  cases.  In  100 
per  cent,  there  was  increased  or  stationary  systolic  pressure;  in 
85  per  cent,  there  was  increased  pulse  pressure.  In  15  per  cent, 
stationary  pulse  pressure.  In  none,  decreased  pulse  pressure. 
Group  "fair"  85  cases,  in  65  per  cent,  increased  or  stationary 
systolic  pressure,  in  35  per  cent,  decreased  systolic  pressure;  in 
41  per  cent,  increased  pulse  pressure,  in  28  per  cent,  stationary 
pulse  pressure,  in  31  per  cent,  decreased  pulse  pressure. 

Group  "poor,"  29  cases.  In  41  per  cent,  there  was  increased  or 
stationary  systolic  pressure;  in  59  per  cent,  decreased  systolic  press- 
ure; in  21  per  cent,  there  was  increased  pulse  pressure,  in  21  per 
cent,  stationary  pulse  pressure,  in  58  per  cent,  decreased  pulse 
pressure. 

In  the  subdivision,  for  the  purpose  of  emphasizing  the  main 
point,  I  have  noted  in  terms  of  percentage  only,  cases  in  "fair 
plus"  (+)  and  "fair  minus"  (  — ).  It  is  to  be  remembered  that  "fair 
plus"  signifies  bordering  on  good,  and  "fair  minus"  signifies  border- 
ing on  poor. 

In  the  17  cases  recorded  as  "fair  plus,"  there  was  increased  or 
stationary  systolic  pressure  in  77  per  cent.,  decreased  in  23  per 
cent.,  increased  pulse  pressure  in  53  per  cent.,  stationary  pulse 
pressure  in  29  per  cent.,  decreased  pulse  pressure  in  18  per  cent. 
In  the  11  cases  recorded  as  "fair  minus"  there  was  increased  or 
stationary  systolic  pressure  in  9  per  cent.,  decreased  in  91  per  cent., 
increased  pulse  pressure  in  18  per  cent.,  stationary  pulse  pressure 
in  36  per  cent.,  decreased  pulse  pressure  in  45  per  cent. 

Conclusions.  In  the  estimation  of  myocardial  efficiency, 
systolic  blood-pressure  and  pulse-pressure  variations  together 
with  changes  in  pulse  rate  in  relation  to  postures  and  light  exercise 
have  positive  value. 

Under  the  test  described  an  increase  in  systolic  pressure  together 
with  a  stationary  or  increased  pulse  pressure  is  suggestive  of  fairly 
good  myocardial  efficiency. 

A  decrease  in  systolic  pressure  together  with  a  decrease  in  pulse 
pressure  is  suggestive  of  poor  to  bad  myocardial  efficiency. 

While  the  cases  reported  do  not  furnish  data  for  comparative 
study  in  the  individual  case,  it  is  obvious  that  repeated  ajiplications 
of  the  test,  under  uniform  conditions,  should  furnish  in  the  individual 
case,  evidence  in  relation  to  progress. 
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Collected  Papers  of  the  Mayo  Clinic,  Rochester,  Minnesota. 
Edited  by  Mrs.  M.  H.  Mellish.  Vol.  VI,  1914.  Pp.  814;  347 
illustrations.  Philadelphia  and  London;  W.  B.  Saunders  Com- 
pany, 1915. 

This  the  sixth  volume  of  these  collected  papers  is  the  first  of 
the  series  to  be  numbered,  and  appears  with  a  slightly  changed 
title,  no  reference  now  being  made  to  St.  Mary's  Hospital.  This 
no  doubt  is  to  be  explained  by  a  wish  to  give  public  recognition  to 
the  fact  that  a  fair  proportion  of  the  work  here  represented  is  done 
outside  of  St.  Mary's  Hospital,  and  by  some  who  have  no  direct 
affiliation  with  it.  Though  this  hospital  is  still  the  centre  of  the 
clinical  work  of  the  Mayo  Clinic,  there  are  several  other  hospitals 
or  sanaforin  in  Rochester,  in  addition  to  the  large  clinic  building — 
all  of  them  quite  distinct  from  St.  Mary's  Hospital,  yet  a  part  of 
the  "Mayo  Clinic." 

A  thought  that  has  impressed  itself  in  reviewing  this  ^•olume,  as 
it  has  in  reviewing  its  predecessors,  is  this:  Why  is  not  the  official 
status  of  each  of  the  contributors  to  the  volumes  defined  somewhere? 
It  is  undeniable  that  a  comparatively  unknown  name  carries  more 
weight  if  there  is  some  indication  of  the  amount  of  personal  experi- 
ence which  the  writer  possesses.  For  example:  in  the  present  volume 
there  is  a  })ai)er  on  the  use  of  the  Roentgen  rays  in  the  diagnosis  of 
pulmonary  tuberculosis;  it  is  stated  that  it  is  based  on  the  combined 
radiographic  and  clinical  findings  in  a  series  of  1000  cases  of  pul- 
monary tuberculosis,  but  the  writer's  status  in  the  ]\Iayo  Clinic 
is  not  indicated,  and  from  the  context  cannot  be  inferred.  Some  of 
the  other  contributors  refer  glibly  to  the  three,  four,  or  ten  or  more 
thousand  cases  of  a  certain  affection  observed  in  "our  clinic," 
when  it  is  quite  evident  that  they  refer  not  to  cases  personally 
studied,  but  to  the  entire  material  of  the  Mayo  Clinic  since  its 
origin.  In  the  same  sense  just  consider  the  hundreds  of  thousands 
of  cases  to  which  a  newcomer  could  refer  if  writing  as  a  represen- 
tative of  the  Hotel  Dieu  at  Paris  or  the  Allgemeine  Krankenhaus 
at  Vienna. 

When  one  comes  to  look  back  over  the  work  and  progress  of  the 
Mayo  Clinic,  it  seems  that  three  more  or  less  distinct  periods  can  be 
recognized,  which  are  an  epitome  of  the  development  of  the  surgical 
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mind.  The  earliest  period  may  be  considered  one  characterized 
by  descriptions  of  technique.  In  few  other  cHnics  in  the  world 
have  surgeons  so  thoroughly  systematized  the  mechanical  details 
of  the  operations  in  common  use  in  abdominal  surgery,  particularly 
in  the  surgery  of  the  stomach  and  duodenum.  And  no  one  who  has 
given  thought  to  the  matter  fails  to  recognize  that  the  highest  merit 
of  any  operation  is  that  it  shall  be  reduced  to  a  type  and  become  a 
mere  mechanical  procedure  in  which  one  step  follows  the  other  with 
clock-work  regularity,  without  let  or  hindrance.  When  this  has 
been  accomplished  and  the  mechanical  details  have  become  familiar 
to  surgeon  and  onlookers  alike,  then  the  operation  as  an  operation 
has  lost  its  interest. 

The  second  period  of  development,  and  that  which  naturally 
succeeds  the  merely  technical  period,  is  the  period  during  which  the 
immediate  mortality  and  the  end-results  of  operations  are  of  para- 
mount interest.  This  period  la'sted  a  long  time  in  the  ]\Iayo  Clinic; 
and  though  the  questions  arising  from  the  immediate  mortality 
have  nearly  all  been  answered,  those  relating  to  the  ultimate  results 
are  not  entirely  settled. 

The  final  stage  of  development  is  that  during  which  interest 
centres  in  pathology — the  causes  and  natural  course  of  disease;  and 
it  is  this  period  on  which  the  Mayo  Clinic  is  now  entering.  The 
present  volume,  for  instance,  contains  a  great  deal  of  matter  relating 
to  the  pathogenesis  of  gastric  carcinoma,  and  though  it  is  rumored 
that  some  pathologists  in  other  parts  of  the  country  do  not  think 
the  conclusions  reached  by  those  they  consider  the  "amateur" 
pathologists  of  the  Mayo  Clinic  are  warranted  by  the  facts  pre- 
sented, it  is  of  value,  nevertheless,  to  have  aroused  discussion,  and 
to  have  made  the  professional  pathologists  see  the  necessity  for 
giving  reasons  for  the  faith  or  lack  of  faith  that  is  in  them. 

One  word  more  may  be  permitted  the  reviewer  in  closing.  He 
knows  that  comparisons  are  odious,  yet  a  comparison  between  the 
two  chief  surgical  clinics  of  the  country  in  a  measure  imposes  itself. 
There  is  another  clinic  in  this  country  —  that  at  the  Lakeside 
Hospital,  Cleveland,  where  the  main  interest  in  the  clinic  from  the 
very  beginning  of  its  career  has  centred  in  questions  of  pathology 
and  pathological  physiology.  The  technique  of  operation  has  never 
been  neglected,  for  nowhere  else  in  the  world,  we  firmly  believe, 
are  operative  details  so  accurately  and  faultlessly  accomplished; 
and  the  immediate  and  ultimate  results  of  treatment  are  nowhere 
else  so  studiously  observed  nor  so  excellent;  but  both  technique 
and  mortality  statistics  have  always  been  subonlinated  to  the 
overwhelming  interest  in  the  pathology  of  disease  as  it  ]>resents 
itself  to  the  surgeon.  The  Mayo  Clinic  has  achieved  Roman 
citizenship  at  the  price  of  fifteen  years  of  hard  toil;  but  the  Lake- 
side Clinic  w;is  fn'c  born.  A.   P.  C.  A. 
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Diseases  of  the  Skix.  By  James  H.  Sequeira,  M.D.  (Loud.), 
F.R.C.P.  (Loud.),  F.R.C.S.  (Eng.),  Physician  to  the  Skin 
Department  and  Lecturer  at  the  London  Hospital;  in  charge 
of  Queen  Alexandra's  Department  for  Light  Treatment;  Con- 
sulting Dermatologist  to  the  Radium  Listitute;  Secretary  of  the 
British  Section  of  the  International  Association  of  Dermatology 
and  Syphilis,  etc.  Second  edition;  pp.  (ioO;  48  plates  in  colors 
and  238  text  figures.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1915. 

The  author  has  made  a  careful  re\ision  of  tliis  attractive  book 
and  has  added  one  hundred  and  eleven  pages,  four  new  plates  in 
color,  and  sixty  photographs  in  the  text.  The  work  has  been  made 
of  greater  value  to  the  investigator  by  the  addition  of  several 
photomicrographs.  Ringworm  has  been  brought  scientifically 
forward  by  plates  showing  the  characteristics  of  various  cultures. 
The  writer  treats  of  his  subject  by  chapter  headings,  insofar  as 
it  is  possible,  from  the  etiological  point  of  view.  Eczema  and  also 
syphilis  are  treated  upon  in  separate  chapters,  rather  than  in  the 
former  edition,  with  other  diseases.  Urticaria  i)igmentosa  has  been 
removed  from  "tumors  of  the  skin"  and  placed  under  "toxic 
eruptions."  Piedra  (trichosporosis)  has  been  transferred  from 
"diseases  of  the  apj)endages"  to  "vegetable  parasitic  affections." 
A  considerable  number  of  conditions  have  been  added,  such  as 
grain  itch,  leukemia  cutis,  larva  migrans,  eczematoid  ringworm, 
tropical  ringworm,  recurrent  erysipelatoid  eruptions  on  the  face, 
trichomvcosis  axillaris  flava,  and  rubra  et  nigra. 

There  has  been  a  considerable  amplification  of  pellagra,  sporo- 
trichosis, carcinoma,  and  epithelioma.  Syphilis  has  been  brought 
up  to  date  by  the  description  of  Xoguchi's  luetin  reaction,  the  exact 
method  of  giving  salvarsan,  and  its  contra-indications. 

Although  the  book  is  not  as  large  as  several  other  text-books 
on  dermatology,  the  large  number  of  photograjjhs  in  colors,  most 
of  which  are  excellent,  make  the  volume  a  \aluable  asset  to  those 
interested  in  cutaneous  medicine.  F.  C.  K. 


Black's  ^Medical  Dictionary.  Bv  Joiix  D.  Comrie,  ^F.A.. 
B.Sc,  M.D.,  F.R.C.P.  (Edin.).  Fifth  edition;  pp.  858;  431 
illustrations,  12  plates.  New  York:  The  Macmillan  Company. 
London:  Adam    &    Charles   Black,    1914. 

The  appearance  of  a  fifth  edition  speaks  well  for  the  popularity 
of  this  book,  but  it  is  important  for  the  medical  man  especially 
to  know  just  what  its  scope  is.     The  "original  intention."  which 
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"has  been  sedulously  kept  in  view"  in  this  edition,  is  the  effort 
to  "produce  a  work  which  would  occupy  a  position  somewhere 
between  a  technical  dictionary  of  medicine  and  one  intended 
merely  for  the  domestic  treatment  of  the  commoner  ailments." 
It  is  further  "hoped  that  these  articles  will  be  found  useful  to 
district  nurses,  ship  captains,  dwellers  in  remote  districts  and 
others  who  may  be  called  upon  to  treat  the  suffering  in  the  absence 
of  trained  supervision." 

When  the  book  is  judged  in  the  light  of  what  it  purports  to  be, 
it  is  found  to  be  an  excellent  compilation  of  well-known  medical 
facts  and  descriptions  of  well-worn  medical  terms. 

Judged  in  the  abstract  as  a  medical  dictionary,  it  falls  far  short 
of  perfection  through  its  incompleteness. 

By  its  purposeful  omission  of  many  of  the  less  common  medical 
words  and  many  of  those  recently  coined,  it  will  as  often  disappoint 
as  reward  a  medical  man  in  its  use. 

In  a  general  way  the  book  seems  to  fall  into  that  class  of  medical 
books  whose  chief  attraction  lies  in  short  cuts  to  medical  knowledge, 
of  which  the  English  seem  so  fond.  .  A.  A.  H. 


Medical  Jurisprudence.  A  Statement  of  the  Law  of  Forensic 
Medicine.  By  Elmer  D.  Brothers,  B.S.,  LL.B.,  member  of  the 
Chicago  Bar;  Lecturer  on  Jurisprudence  in  the  Medical  and 
Dental  Departments  of  the  University  of  Illinois  and  in  John 
Marshall  Law  School.  Pp.  299.  St.  Louis:  C.  V.  jMosbv  Co., 
1914. 

The  contents  of  this  book  is  the  fruit  of  twenty  years  of  study, 
practice,  and  teaching  on  matters  of  a  medico-legal  nature.  Its 
writing  was  incited  by  the  lack  of  a  satisfactory  book  of  reference 
for  medical  students  in  their  study  of  the  legal  aspects  of  medical 
practice. 

The  author  has  devised  a  ready  and  interesting  means  for  both 
the  prospective  and  practising  medical  man's  learning,  just  what 
his  legal  medical  responsibilities  are.  To  one  who  has  not  given 
the  subject  thought,  it  comes  as  a  rather  startling  fact  that  as 
physicians  we  are  unconsciously  entering  into  numbers  of  definite 
contractural  relations  daily  wliich,  upon  default  on  our  part, 
have  their  legal  redress.  On  the  other  hand  it  is  comforting  to 
be  told  just  what  comprises  a  complete  fulfilment  of  these  obliga- 
tions and  resj)onsil)ilities.  A  knowledge  of  the  patient's  contractural 
status  and  his  obligation  is  also  valuable,  and  will  gi\  e  the  physician 
assurance  in  standing  on  his  rights. 

In    addition   to   this   general    inforniMtion    of   cNcry-day    use   to 
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internist,  surgeon,  and  specialist  alike,  medical  matters  with  more 
special  legal  bearings  are  discussed.  These  include  expert  testi- 
mony, privileged  communications,  civil  and  criminal  malpractice, 
insanity,  wounds,  blood  stains,  crimes,  etc. 

It  may  be  that  lessons  learned  from  this  book  will  forestall 
a  future  learning  from  the  book  of  bitter  experience.  One  sees, 
howe\'er,  that  the  law  has  not  been  one-sided:  it  insists  equally 
on  the  rights  as  on  the  responsibilities  of  the  physician,  and  it 
behooves  everv  medical  man  to  know  just  what  his  rights  are. 

A.  A.  H. 


Surgery  of  the  Bloodvessels.  By  J.  Shelton  Horsley, 
M.D.,  F.A.C.S.,  Surgeon-in-Charge  of  St.  Elizabeth's  Hospital, 
Richmond,  Va.,  etc.  Pp.  304;  89  illustrations.  St.  Louis: 
C.  V.  INlosby  Company,  1915. 

The  preface  "of  this  volume  says:  "It  has  been  the  aim  of  the 
author  to  present  the  scientific  and  the  laboratory  features  of 
vascular  surgery  and  particularly  its  practical  aspects  that  may  be 
of  interest  both  to  the  surgeon  and  to  the  general  practitioner. 
Therefore  the  treatment  of  hemorrhage,  pathological  and  traumatic, 
and  such  subjects  as  aneurisms,  thrombosis  and  embolism,  con- 
genital nevi,  varicose  veins,  and  hemorrhoids  are  described  as  well 
as  the  history  and  technique  of  suturing  bloodvessels  and  transfusion 
of  blood."  An  aim  such  as  this  requires  the  use  of  cannister  or  of 
shrapnel  at  close  range  to  hit  all  the  individuals  for  whom  the 
discharge  is  intended.  This  is  the  weak  point  of  the  book.  The  only 
subjects  which  are  described  better  than  in  other  works  relate 
to  mere  matters  of  technique,  especially  the  suture  and  anastomosis 
of  bloodvessels  and  the  transfusion  of  blood.  These  chapters  are 
excellent,  the  illustrations  above  the  average,  and  the  author 
speaks  with  authority  born  of  ample  experience,  >et  with  ])leasing 
modesty.  It  remains  to  be  seen,  whether  the  recent  introduction 
of  the  method  of  transfusion  by  the  aid  of  citrate  solutions  will 
entirely  replace  those  here  described.  Most  of  the  other  subjects 
are  treated  quite  superficially,  both  from  the  scientific  and  laboratory 
stand-point  and  from  the  purely  technical  side.  The  chapters  on 
hemorrhage  are  particularly  lacking  in  both  respects.  An  example  is 
found  in  the  totally  inadequate,  indeed,  we  may  say  the  dangerously 
inadequate,  account  given  of  Momburg's  method  of  hemostasis. 
The  best  chapters,  apart  from  those  already  mentioned,  are  those 
on  throml)osis  and  embolism.  Yet  here  again  otherwise  excellent 
work  is  marred  by  an  attempt  at  all  inclusiveness.  Surely,  it  was 
not  necessary  in  a  w'ork  purporting  to  deal  with  the  surgery  of 
bloodvessels  to  include  illustrations  and  elaborate  descriptions 
of  intestinal   resection   and  anastomosis,  although   the  ostensible 
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excuse  for  such  inclusion  is  found  in  the  fact  that  these  procedures 
may  become  requisite  in  cases  of  mesenteric  thrombosis  or  emboHsm. 
Why  not  have  described  amputations  which  may  be  required  in 
various  lesions  of  the  limbs  which  are  included?  A.  P.  C,  A. 


The  Difficulties  and  Emergencies  of  Obstetric  Practice. 
By  CoMYNS  Berkeley,  M.A.,  M.D.,  M.C.  (Cantab.),  F.R.C.P. 
(Lond.),  M.R.C.S.  (Eng.),  Obstetric  and  Gynecological  Surgeon 
to  the  Middlesex  Hospital;  Surgeon,  Chelsea  Hospital  for 
Women,  Senior  Obstetric  Surgeon,  City  of  London  Lying-in 
Hospital,  etc.,  and  Victor  Bonney,  M.S.,  M.D.,  B.Sc.  (Lond.), 
F.R.C.S.  (Eng.),  M.R.C.P.  (Lond.),  Assistant  Obstetric  and 
Gynecological  Surgeon  to  the  Middlesex  Hospital,  Surgeon, 
Chelsea  Hospital  for  Women,  etc.  Second  edition.  Pp.  807; 
302  illustrations.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1915. 

The  authors  have  given  in  an  almost  encyclopedic  form  a  de- 
scription of  and  rules  to  govern  the  treatment  of  difficult  and  com- 
plicated cases  in  obstetrics.  The  affections  of  the  various  organs 
and  body  systems  are  taken  up  in  order,  and  are  followed  by  chapters 
on  the  diseases  of  the  ovum,  on  hemorrhage,  and  on  the  various 
forms  of  dystocia  and  the  abnormal  puerjierium.  The  well-written 
chapters  on  obstetric  surgery  embraces  practically  all  operations 
performed  during  the  process  of  reproduction.  The  diseases  of  the 
newborn  child  and  the  artificial  feeding  of  infants  are  discussed 
in  the  concluding  chai)ters. 

That  the  scope  of  the  book  may  be  l)etter  recognizetl,  it  is  noted 
that  under  diseases  of  the  intestinal  tract  fourteen  topics  are 
discussed;  under  disorders  of  the  nervous  system  there  are  grouped 
nineteen  sublieadings;  the  diseases  and  injuries  of  the  newborn 
child  include  references  to  sixty-one  conditions;  we  find  a  reference 
to  ankylostomiasis,  another  to  the  marriage  of  first  cousins.  How- 
ever, to  those  rare  com])lications  as  hepatic  abscess  and  rupture  of 
splenic  aneurysm  during  pregnancy  but  little  space  is  given;  we 
also  find  a  full  and  rclial)le  discussion  of  tuberculosis  and  syj)hilis. 
For  obvious  reasons  no  mention  is  matle  of  the  i)iiysiology  and 
management  of  normal  cases.  Difficult  labor  is  dealt  with  fully, 
all  forms  of  fetal  and  maternal  dystocia,  and  the  methods  for  their 
relief  being  taken  up  at  length.  The  authors  mention  six  conditions 
where  craniotomy  in  the  li\ing  child  is  indicated.  Probably  only 
a  few  men  possess  fingers  of  the  length  of  those  on  the  hand  illus- 
trated in  Fig.  150.  The  position  of  the  hantl  illustrated  in  Fig. 
109,  jjortraving  the  operation  of  internal  podalic  version,  is  directly 
opposite  that  reconnneiided  in  the  text.     The  corkscrew  position 
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of  a  pregnant  woman  for  routine  examination,  Fig.  1.  must  neces- 
sitate some  considerable  ability  of  orientation  on  the  ])art  of  the 
examiner.  Chloroform,  favored  by  the  authors  in  labor  with  cardiac 
disease,  is  not  the  anesthetic  of  unanimous  choice  among  American 
obstetricians,  who  also  do  not  wholly  agree  with  the  authors  as 
to  the  value  of  routine  vaginal  douching  after  normal  labors. 

Apart  from  these  criticisms  the  book  will  be  found  to  be  fairly 
descripti\'e,  and  certain  to  be  a  practical  and  valuable  aid  to  every 
practitioner  of  obstetrics.  P.  F.  W. 


The  Newer  Physiology  in  Surgical  and  General  Practice. 
By  A.  Rendle  Short,  M.D.,  B.S.,  B.Sc.  (Lond.),  F.R.C.S.,  Hun- 
terian  Professor,  Royal  College  of  Surgeons,  etc.  Third  edition; 
pp.  256.    New  York:  William  Wood  &  Co.,  19L5. 

This  book  is  an  interesting  collection  of  the  most  recent  work 
bearing  upon  problems  in  physiology  of  direct  practical  importance 
to  the  physician  and  surgeon.  The  light  of  mtxlern  research  is 
utilized  to  explain  many  of  the  phenomena  met  with  in  common 
practice.  Among  the  most  important  questions  discussed  are  the 
relation  of  vitamines  to  the  occurrence  of  nutritional  disturbances, 
such  as  beri-beri,  scurvy,  and  rickets;  surgical  shock;  the  growth 
of  bone;  ductless  glands;  clinical  physiology  of  tlie  alimentary 
canal;  the  hemorrhagic  diathesis;  acidosis  and  diabetes;  nerxe 
regeneration. 

In  many  of  the  conditions  discussed,  fallacies  are  expt)sed  by  the 
ray  of  science  and  valuable  suggestions  for  rational  treatment 
given.  Thus  the  book  is  not  only  of  interest  in  the  abstract,  but 
should  be  a  direct  practical  aid  to  the  practitioner  in  his  daily 
work.  R.  II.  I.  ' 


Painless  Childbirth.  By  Marguerite  Thacy  and  Mary 
Boyd.  Pp.  316;  19  illustrations.  New  York:  F.  A.  Stokes 
Compan}',  1915. 

The  recent  sensational  exploitation  of  twilight  sleep  by  means 
of  department-store  lectures  and  feature  articles  in  the  oopular 
monthly  magazines  has  been  followed  by  its  presentation  in  book 
form.  The  title  suggests  the  Utopian  dream  of  the  gravid  woman. 
In  a  more  or  less  haphazard  manner  the  authors  have  combined 
references  to  foreign  and  American  medical  literature,  remarks 
and  abstracts  of  discussions  on  the  topic  and  narratives  of  personal 
experiences  with  the  method  by  several  women.  Much  space 
is  given  to  a  description  of  the  maternity  clinic  at  Freiburg,  and 
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one  wanders  through  many  pages  in  following  the  development 
of  the  Dammerschlaf.  The  last  third  of  the  book  consists  of  trans- 
lations of  articles  by  Kroenig  and  Gauss  on  this  method  of  anal- 
gesia-amnesia in  parturition.  The  illustrations  serve  no  purpose, 
portraying,  for  the  most  part,  a  healthy  looking  set  of  infants  and 
children.  The  book  can  hardly  be  recommenced  as  a  scientific, 
impartial,  or  convincing  presentation  of  the  subject.      P.  F.  W. 


Text-book  of  Local  Anesthesia.  By  D.  George  Hirschel, 
Assistant  in  Heidelberg  Clinic.  Pp.  181;  103  illustrations. 
London:  William  Wood  &  Co. 

The  author  has  endeavored  to  write  a  comprehensive  treatise 
on  the  subject  of  local  anesthesia.  He  has,  according  to  his  own 
statement,  attempted  to  sift  out  the  chaff  and  retain  the  wheat. 
This  he  has  accomplished,  in  the  reviewer's  opinion,  too  well.  He 
treats  fully  and  well  the  anatomical  features,  and  the  work  is  replete 
with  many  excellent  anatomical  and  applied  surgical  cuts,  with  a 
special  reference  to  the  nervous  anatomy  and  the  regions  supi)lied 
by  each  group. 

The  techniciue  of  administration,  the  actual  area  to  be  anesthe- 
tized, and  the  extent  of  the  uses  of  the  method  are  all  fully  laid 
down. 

All  of  us  know  that  novocain  plus  some  adrenal  extract  is  the 
best  drug  on  the  market  for  local  anesthesia,  but  there  are  also 
other  very  useful  drugs,  which  the  author  either  mentions  once  or 
not  at  all,  a  mistake  of  his  to  term  his  work  one  on  "local  anesthesia" 
and  not,  "novocain"  anesthesia.  E.  L.  E. 


Causes  and  Cures  of  Crime.  By  Thomas  Speed  Mosby, 
Member  of  the  American  Bar.  Pp.  353;  20  illustrations.  St. 
Louis:  C.  V.  Mosby  Co. 

This  is  a  very  interesting  ])()()k.  Tlie  author  attempts  to  treat 
in  a  popular  style  the  causes  and  cures  of  crime.  Naturally  such  a 
large  subject  can  only  be  discussed  in  a  sketchy  manner  in  such  a 
short  book  as  this,  yet  it  is  so  well  done,  that  the  reader  gains  an 
excellent  idea  of  the  subject. 

The  author  throughout  takes  the  point  of  view  that  the  whole 
f|uestion  is  medical  and  not  legal.  In  giving  the  various  caiisos  for 
crime,  he  first  takes  up  the  (jucstion  of  seasons  and  develops  the 
interesting  fact  that  hot  weather  seems  to  have  an  effect  chiefly 
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ill  increasing  crimes  of  impulse,  wliile  in  cooler  climates  crimes 
against  property  are  most  frequent.  In  discussing  the  social  factors 
of  crime  he  takes  up  the  law's  delay  and  the  very  iini)()rtant  ques- 
tion of  law-making,  pointing  out  the  fact  that  with  each  new  law 
new  crimes  are  created,  (^ity  life  is  much  more  prone  to  lead  to 
crime  than  country  life.  He  then  takes  up  the  influence  of  news- 
paper publicity  upon  the  causation  of  crime,  citing  the  well-known 
Thaw  case.  It  is  an  interesting  fact  that  crime  is  less  frequent  in 
poverty  stricken  nations  than  in  those  that  are  prosperous.  He 
takes  issue  Avith  those  who  do  not  l)elieve  that  religion  has  its 
influence  on  the  cessation  of  crime  and  especially  criticises  the 
views  of  Lombroso.  He  points  out  that  the  "refinements  of  life 
corrupt  while  they  polish  the  intercourse  of  the  sexes.  The  gross 
appetite  of  love  becomes  more  dangerous  when  it  is  elevated,  or 
rather,  indeed,  disguised,  by  sentimental  passion."  A  point  of 
view  which  cannot  altogether  be  agreed  with.  From  this  it  can 
be  readilv  seen  that  the  book  is  interesting  and  well  worth  reading. 

T.  H.  W. 


Recreations  of  a  Physician.     By  A.  Stuart  ]\I.  Chisholm,  G.P. 
Pp.  328.     New  York:  Putnam's  Sons. 

In  these  days  of  bustle  and  hustle,  recreation  is  imperative  for 
the  physician,  though  much  be  sacrificed  in  the  obtaining  thereof. 
The  title  of  the  bf)ok  under  review  seemed  to  make  a  strong  ai)i)eal, 
and  it  was  immediately  conjectured  that  here  would  be  found  prac- 
tical suggestions  for  the  busy  doctor,  suggestions  as  to  play,  and 
hence  recreation,  from  one  who  had  had  not  onl>'  the  time  to  think 
and  to  write  about  the  subject,  but  also  to  experience  the  recreations 
which  he  was  to  ofl'er  to  us.  One  needs  to  read  but  a  few  pages  to 
realize  how  far  wrong  this  conjecture  is,  for  the  title.  Recreations 
of  a  Physician,  indicates  a  volume  of  collected  essays,  read  and 
printed  by  Chisholm,  ])resuinably  as  a  part  of  his  recTcation  scheme. 
Therefore,  far  from  receiving  any  helpful  hints  as  to  how  to  recreate, 
one  is  baffled  by  the  thought  that  since  these  splendid  essays  are 
merely  recreation  pastimes,  what  must  and  should  be  the  product 
of  a  mind  at  work  ? 

The  essays  are  ten  in  number,  and  are  uniforinl>'  good,  dealing 
generally  with  subjects  of  historical  interest,  as  might  be  expected, 
when  the  author's  name  is  recalled.  The  "  Hanquo"  contains  some 
delightful  views  on  the  various  readings  of  Shakespeare's  text,  the 
explanation  of  corrupted  passages  by  difl'crent  commentators,  and 
the  emendations  that  have  been  proposed  to  clarify  obscure  por- 
tions of  the  text;  but  why  it  is  called  "Baiujuo"  is  incomi)rehensible, 
even  after  reading  "The  Symbolism  of  Names,"  the  next  essay. 
In  this  essay  occurs  a  delightful  tale  by  Quevedo  of  Pontius  Pilate, 
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which  has  the  charm  of  being  "neAv,"  not  chronologically,  but  in 
the  sense  of  narration. 

To  the  reviewer's  mind  "The  Inherent  Spirit  of  Medicine"  is  the 
best  essay.  In  it  is  a  defence  of  the  profession  of  medicine  with  an 
exposition  of  its  ideals,  which  e^•ery  practioner,  but  especially  every 
medical  student,  should  read.  "The  study  of  medicine  is  an  en- 
trancing subject;  its  practice  requires  an  array  of  virtues  whose 
mere  contemplation  staggers  the  mind.  One  must  meet  violence 
with  gentleness,  ingratitude  with  equanimity;,  insult  with  fortitude, 
slander  with  silence.  The  physician's  life  is  a  daily  exemplification 
of  the  Goldern  Rule.  The  very  sensiti\eness  that  insjjires  sym- 
pathy with  pain  and  misery  is  a  weapon  in  the  hands  of  ignorance 
and  malice  wherewith  they  deal  dreadfid  wounds  which  must  be 
endured  silently.  Resentment  can  have  no  place  in  the  physician's 
mind.  Equanimity  must  be  maintained  in  the  face  of  misappre- 
hension and  abuse."  The  medical  student  needs  no  better  vade 
mecum  than  this. 

To  those  seeking  recreation,  to  those  desiring  information,  and  to 
those  eager  for  instruction,  this  \-olume  of  Chisholm  is  warmly 
recommended.  E.  H.  G. 


Hand-book  of  Pharmacology.  By  Charles  Wilson  Greene, 
A.B.,  A.M.,  Ph.D.,  Professor  of  Physiology  and  Pharmacology, 
University  of  Missouri;  Member  of  American  Association  of 
Anatomists,  American  Physiological  Society,  etc.  Pp.  890;  70 
illustrations.    Ne\v  York:  William  Wood  &  Company,  1914. 

This  hand-book  is  a  presentation  of  the  subject  of  pharmacology 
in  the  restricted  sense  of  that  term.  In  it  Greene  does  not  discuss 
<lrugs  in  their  relation  to  diseased  conditions  but  only  the  reactions 
of  the  normal  body  to  drugs  and  drug  agents.  In  other  words, 
he  distinctly  separates  pharmacology  from  therapeutics  just  as 
physiology  is  separated  from  i)athology.  This,  ho  claims,  will 
enable  the  student,  for  whom  the  book  is  i)rimarily  written,  to  get 
the  principles  of  the  subject  of  pharmacology  without  being  bur- 
dened and  confused  by  a  mass  of  matter  on  practical  materia 
medica  and  therapeutics. 

He  classifies  his  presentation  of  the  subject  according  to  the 
j)hysiological  reactions  of  particular  groups,  dexoting  a  single 
chapter  to  each  group  or  series  of  drugs,  and  in  each  case  detailing 
the  action  of  only  the  characteristic  one  or  ones.  Exct>j)t  for  a 
brief  introductory  ])aragraph  on  the  history  and  chemistry  of  the 
drug  in  eiich  case  the  entire  chaptiT  is  devoted  to  the  reactions  of 
the  normal  body  to  the  drug,  these  eH'ects  first  being  outlined  in 
italics,  then  presented  in  detail,  and  finally  concisely  snnnnari/.ed. 
This  arrangement  has  |)e(lagogical  adxantagcs  and  makes  the 
book  convtnient  lor  reach  reterenci-.  T.  G.  M. 
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Coxa  Vara.  By  R.  C.  Emslie,  M.S.,  F.R.(\S.,  Orthopedic 
Surgeon  to  St.  Bartholomew's  Hospital,  London.  Pp.  35;  34 
illustrations.     Oxford  University  Press, 

This  monograph  of  about  ten  thousand  words  is  devoted  to  a 
scientific  investigation  of  coxa  vara.  The  facts  here  presented 
are  based  upon  a  clinical  study  of  cases,  anatomical  specimens, 
and  radiographic  investigations.  There  is  a  brief  discussion  of  the 
development  of  the  neck  of  the  femur  and  anatomical  coxa  vara. 
Adolescent  coxa  vara  is  clearly  outlined,  with  a  brief  summary  of 
the  etiological  factors,  symjjtoms,  and  radiographic  findings. 
Infantile  coxa  vara  is  briefly  discussed  and  moderate  emphasis 
placed  upon  the  causative  factors.  The  pathological  findings, 
radiographic  and  histological,  are  the  result  of  the  author's  personal 
work.  The  treatment  of  this  condition  as  outlined  by  the  author 
is  comparatively  brief,  stress  being  laid  chiefly  iii)on  correction  by 
apparatus  and  operative  proctdures.  Although  this  work  is  com- 
paratively brief  it  has  a  decided  scientific  ^'aIue.  W.  J.  M. 


Alveolodental  Pyorrhea.  By  Charles  C.  Bass,  M.D.,  Profes- 
sor of  Experimental  Medicine  at  the  Tulane  INledical  College, 
and  Foster  ]M.  Johns,  M.D.,  Instructor  in  the  Laboratories 
of  Chemical  INIedicine  at  the  Tulane  Medical  College.  Pp.  167; 
41  illustrations.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1915. 

The  recent  discovery  of  the  cause  of  pyorrhea  alveolaris  and  the 
intense  interest  that  it  has  aroused  makes  particularly  appropriate 
the  appearance  of  a  monograph  upon  the  subject  by  the  two  authors 
who,  independent  of  the  investigations  of  Smith  and  Barrett, 
published,  shortly  after  these  authors,  the  result  of  their  work  upon 
the  same  line,  showing  that  the  Endameba  bucallis  is  j)athogenic. 
These  two  groups  of  investigators  independently  came  to  the 
conclusion  that  the  organisms  are  pathogenic  because  of  the  favor- 
able effects  ui>on  the  lesions  of  the  disease  produced  by  the  action 
of  emetin.  These  results  have  subsequently  been  corroborated  by 
numerous  observers  so  that  at  the  present  time  an  annoying,  dis- 
agreeable and  sometimes  serious  disease  has  been  deprived  of  much 
of  its  former  power  of  harm. 

The  monograph  is  divided  into  nine  chapters,  of  which  those 
dealing  with  the  etiology,  morbid  process,  symptomatology,  diag- 
nosis, treatment,  and  prophylaxis  are  the  most  important.  Prob- 
ably the  most  interesting  chapter  is  the  one  upon  prophylaxis  in 
which  rather  radical  views  are  expressed  as  to  the  necessity  of  the 
tooth  brush  and  of  tooth  powders. 
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The  book  can  be  recommended  as  an  admirably  complete  and 
accurate  summary  of  our  knowledge  of  the  subject.  Its  chief 
fault,  perhaps,  is  the  too  obvious  effort  to  spread  out  as  much  as 
possible  the  subject  matter,  to  make  the  number  of  words  as  few 
to  the  page  as  possible,  to  make  the  print  much  larger  than  neces- 
sary and  in  fact  to  give  the  impression  that  a  great  deal  more  has 
been  said  upon  the  subject  than  is  actually  so.  J.  H.  ]M.,  Jr. 


Les  Techniques  Anatomo-pathologiques  du  Systeme  Nerveux. 
Anatome  Macroscopique  et  Histologique,  par  Gustave 
RoussY,  Professor  Agrege,  Chef  des  travaux  d 'anatome  patho- 
logique  a  la  Faculte  de  Paris,  et  Jean  Lhermitte,  Ancien  Chef 
de  laboratoire  a  la  Faculte  de  Paris.  Pp.  55;  with  illustrations. 
Paris:  Masson   et   Cie.,    1914. 

This  is  a  small  volume  devoted  to  the  subject  of  neurological 
technique  in  the  laboratory.  The  authors  first  treat  of  the  method 
of  hardening  the  brain,  and  describe  ^Marie's  method  of  cutting 
it.  The  methods  of  fixing,  embedding,  and  staining  the  tissues  are 
described  in  detail.  Separate  chapters  are  given  to  the  subject  of 
staining  each  element  of  the  nervous  system,  the  cell,  axis-cylinder, 
neuroglia,  etc.  The  authors  are  thoroughly  conversant  with  the 
newest  methods  of  staining.  The  arrangement  of  the  book  is 
excellent.  A  summary  of  the  procedure  is  found  at  the  end  of  each 
staining  method.  The  book  is  a  good  practical  manual  to  have  at 
one's  elbow  in  the  laboratorv.  S.  L. 


Anatomy  and  Physiology  for  Nurses.  By  Amy  E.  Pope, 
Co-author  of  "Practical  Nursing"  etc.  Pp.  554;  135  illustra- 
tions.   New  ^Ork:  (i.  P.  Putnams  Sons. 

At  present,  when  the  nurse  phiys  so  prominent  a  part  in  Social 
Service,  it  is  imj)ortant  that  she  should  understand  the  reasons 
for  the  onh'rs  that  she  gives  and  transmits  to  the  patients  in  her 
care.  For  this  i)ur|)ose,  the  present  xoluine,  by  reason  of  its  com- 
pleteness, is  admirably  adapted.  It  is  attractively  gotten  up  and 
would  make  an  excellent  text-book  for  an\'  tnirses'  training  school. 

S.  J.  R. 
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Detoxication  of  Diphtheria  and  Tetanus  Toxins. — J.  Schumacher 
{Deidsch.  mcd.  Wchiisrhr.,  191.5,  xli,  310)  reports  the  results  of  experi- 
ments he  has  performed  to  protect  animals  from  fatal  doses  of  diph- 
theria and  tetanus  toxins.  Sieber  has  shown  that  ahrin,  diphtheria, 
and  tetanus  toxins  can  be  rendered  non-toxic  by  previous  treatment 
with  hydrogen  peroxide.  The  latter  substance  is  not  suitable  for 
intravenous  use.  Schumacher  selected  ammonium  persulphate,  which 
is  also  a  strong  oxidizer,  for  his  experiments.  It  is  relatively  non-toxic. 
The  experiments  were  performed  upon  guinea-pigs.  The  animals 
were  given  eight  times  the  lethal  dose.  The  controls  all  (Hed  within 
twenty-four  hours  after  receiving  the  toxins.  In  a  second  series  of 
animals,  2  c.c.  of  5  per  cent,  ammonium  persulphate  was  allowed  to 
act  upon  the  diphtheria  toxin  in  the  syringe  for  ten  minutes  before 
the  injection  was  made.  These  animals  showed  no  symptoms  what- 
ever. Intravenous  administration  of  2  c.c.  of  5  per  cent,  ammonium 
persulphate  solution  ten  minutes  before  giving  the  toxin  delayed  the 
death  of  the  animal  twelve  hours.  Similar  results  were  obtained  with 
tetanus  toxin.  A  more  detailed  study  of  this  question  will  appear  in  a 
later  communication. 


Leukopenia  and  Aneosinophilia  following  Typhoid  Vaccination. 
— Frieda  Schneidkr  (Drutsch.  mcd.  Wchnschr.,  191.").  xli.  39.3)  con- 
firms the  findings  of  others  to  the  effect  that  agglutinins  for  typhoid 
bacilli  appear  in  the  blood  following  antityphoid  vaccination.  She 
has  found  agglutination  positive  in  dilutions  of  1-lfiO  to  1-320.  This 
finding,  of  course,  renders  the  Widal  test  of  little  value  in  suspected 
typhoid  in  those  who  have  been  vaccinated.    The  author  investigated 
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other  blood  changes  found  in  typhoid  fever,  i.  c,  leukopenia  and  aneo- 
sinophilia.  Examination  showed  that  both  of  these  phenomena  made 
their  appearance  within  a  few  days  after  the  third  injection  of  typhoid 
vaccine  and  that  they  may  persist  for  several  months.  This  should 
be  borne  in  mind  in  the  investigation  of  vaccinated  individuals. 


Agglutination  of  the  Spirocheta  Pallida. — A.  Kissmeyer  (Dcuisch. 
med.  Wchvschr.,  1915,  xli,  306)  has  investigated  the  possibility  of  an 
agglutinin  formation  in  syphilitics,  since  the  literature  of  the  subject 
is  rather  contradictory.  In  studying  human  syphilitic  sera,  the  author 
was  able  to  demonstrate  an  agglutination  in  each  stage  of  the  disease, 
though  the  phenomenon  was  an  inconstant  one.  He  looks  upon  agglu- 
tination in  dilution  of  1  to  100  occurring  after  two  to  three  hours  in 
the  incubator  at  37°  as  positive.  Occasionally,  a  non-syphilitic  serum 
will  cause  agglutination  in  dilutions  of  1  to  50.  Most  positive  sera 
will  also  cause  agglutination  in  dilutions  of  1  to  100.  In  one  patient 
in  the  primary  stage  of  the  disease,  agglutinins  appeared  in  the  blood 
before  the  Wassermann  reaction  became  positive.  In  congenital 
syphilis  the  agglutinin  reaction  was  strongly  positive  in  patients  vmder 
twehe  years  of  age.  With  increasing  age  there  was  a  decrease  in  the 
intensity  of  the  reaction.  By  injection  of  killed  spirochetes  into  rabbits 
the  author  was  able  to  produce  sera  having  very  strong  agglutinating 
power.  The  effect  of  treatment  on  the  presence  or  absence  of  agglu- 
tinins in  the  sera  of  syphilitics  is  under  investigation. 


The  Bacterial  Therapy  of  Typhoid  Fever. — Encouraged  by  the 
reports  of  Ichikawa  and  of  Kraus  and  Mazza,  M.  Rhein  {Mi'uichcn. 
vied.  Wchiischr.,  1915,  Ixii,  427)  has  tried  the  bacterial  therapy  on  a 
series  of  thirty-three  patients  suffering  with  typhoid  fever.  He  pre- 
pared his  vaccine  as  follows:  To  5  c.c.  of  Halle  typhoid  vaccine  and 
0.5  gm.  pure  phenol,  physiological  salt  solution  was  added  to  a  volume 
of  100  c.c.  Of  this  preparation  he  employed  O.G  to  1.4  c.c.  diluted  with 
8  c.c.  physiological  salt  solution  for  intravenous  injection.  Within 
one  to  two  and  a  half  hours  a  rise  in  temperature  and  a  chill  of  varying 
severity  and  duration  (five  to  thirty  minutes)  occurred  in  94  per  cent, 
of  the  cases.  Injections  were  made  only  in  patients  in  whom  the 
diagnosis  was  clear  clinically  or  bacteriologically.  Three  of  the  patients 
treated  showed  paratyphoid  bacilli  A  in  the  blood.  Patients  exhibiting 
the  step-like  curve  of  defervescence  were  excluded,  as  were  also  those 
suffering  with  comjilications  such  as  pneumonia,  pleurisy,  nephritis, 
or  myocarditis.  Status  typhosus,  with  delirium  and  bronchitis,  but 
with  good  pulse,  was  not  looked  upon  as  contra-indication  for  injec- 
tion of  vaccine.  Thirty-three  patients  received  the  injections  and 
six  of  these  had  a  second  injection.  In  9  cases  there  was  a  critical  fall 
of  temperature  within  one  day  after  the  first  injection  and  in  1  case 
after  the  second.  In  13  cases  a  favorable  effect  on  the  temperature 
curve  was  noted  after  the  first  injection  and  in  3  cases  after  the  second 
injection.  In  8  patients  there  was  no  effect  whatever  on  the  tem- 
perature ciu've,  and  in  2  of  these  a  second  injection  was  also  without 
visil)le  effect.  On  the  other  hand,  3  patients  who  were  unalVected  by 
the  first  injection  reacted  favorably  after  a  second.  In  the  3  cases  of 
paratyphoid  fever  a  critical  fall  of  temperature  was  not  observed,  but 
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there  was  d  gradual  lowering  in  the  fever.  Of  the  patients  injected, 
3  died;  in  none  could  the  death  be  attributed  to  the  injection.  Of  all 
the  patients  treated,  only  1  suffered  from  intestinal  hemorrhage,  which 
occurred  six  days  after  the  injection.  Other  complications  were  not 
observed  in  the  injected  patients.  No  evidence  of  collapse  even  in 
patients  with  weak  pulse  was  seen.  The  reaction  of  the  patient  to  the 
injection  was  studied  with  relation  to  the  following  clinical  signs  or 
symptoms:  Bronchitis,  palpable  spleen,  roseola,  Diazo  reaction, 
leukocyte  count,  eosinophile  count,  and  bacteriemia.  A  favorable 
response  to  the  injection  could  not  be  correlated  with  any  of  these. 
However,  after  crisis,  comparatively  many  eosinophiles  (100  to  200 
per  c.nun.)  appeai'ed  in  the  blood  in  twenty-four  hours  in  spite  of  the 
leukopenia,  and  the  Diazo  test  remained  positive  as  long  as  three  days 
after  the  temperature  was  normal.  It  was  noticeable  that  with  larger 
dosage  (4  c.c. )  the  crisis  was  of  shorter  duration.  Since  no  ill  effects 
followed  the  injection,  and,  on  the  contrary,  in  4S  per  cent,  of  the 
cases  the  fever  was  shortened  and  in  30  per  cent,  cure  followed  within 
two  days,  the  author  feels  that  in  every  case  of  uncomplicated  typhoid 
fever,  bacteriotherapy  should  be  tried. 


A  Test  for  Antithrombin  in  the  Blood. — There  have  been  thus  far 
but  few  estimations  of  the  antithrombin  content  of  the  blood.  Most 
of  them  have  been  made  by  Howell,  who  has  used  a  method  which  he 
has  devised,  and  though  it  is  satisfactory,  it  is  not  simple  and  not 
suited  to  wide  clinical  use.  The  substances  re(|uired  in  the  test  demand 
considerable  experience  in  their  preparation.  Hkss  {.Jour.  Kxper.  Med., 
1915,  xxi,  338),  therefore,  has  devised  a  test,  the  chief  advantage  of 
which  is  its  simplicity  antl  the  fact  that  it  does  not  recpiire  a  difHcult 
preparation  and  maintenance  in  a  pure  state  of  fibrinogen  and  throm])in. 
The  principle  involved  consists  essentially  in  titrating  the  antithrombin 
against  normal  human  plasma.  The  method  briefly  is  as  follows:  9 
c.c.  of  blood  are  put  into  1  c.c.  of  1  per  cent,  sodium  oxylate.  The 
mixture  is  centrifuged  and  the  plasma  removed  in  the  usual  way.  The 
plasma  is  then  recalcified  by  adding  2,  3,  4,  and  5  drops  respectively 
to  a  0.5  per  cent,  calcium  chloride.  By  this  method  one  ascertains 
the  general  coagulability  of  the  plasnui  and  the  ojitinnuu  amount  of 
calcium  for  this  particular  plasma.  It  is  well  known  that  heating 
plasma  to  00°  C.  destroys  prothrombin  and  coagulates  fibrinogen.  If 
now  this  plasma  is  filtered  the  filtrate  contains  antithrombin,  the 
strength  of  which  can  be  ascertained  as  follows:  some  normal  plasma 
is  prepared  in  exactly  the  same  way  as  is  the  oxylated  plasma  to  be 
tested,  5  drops  of  which  are  put  into  five  carefully  cleaned  vials.  The 
first  tube  serves  as  a  control.  To  the  second  and  third  tubes  are  added 
three  and  five  drops  respectively  of  nornuil  antithrombin;  to  the 
fourth  and  fifth  tubes  e((ual  amounts  of  antithrombin  that  is  to  be 
tested.  The  volume  of  all  the  tubes  is  nuule  ecpial  with  normal  salt 
solution.  The  tubes  are  allowed  to  stand  fifteen  minutes.  The  jjlasma 
is  then  recalcified  by  the  addition  of  0.5  per  cent,  calcium  chloride. 
Antithroml)in  is  judged  to  be  in  excess  when  a  nuirked  delay  in  coagula- 
tion is  brought  about  in  the  tubes  to  which  it  has  been  added  as  com- 
pared to  the  coagulation  in  the  control  tube. 
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Report  on  the  Allen  Treatment  of  Diabetes. — Hill  and  Sherrick 
{Boston  Med.  and  Surg.  Jour.,  1915,  clxxii,  696)  report  in  the  present 
article  their  results  in  a  small  series  of  cases  of  diabetes  which  have 
been  treated  according  to  the  method  recommended  by  Allen.  In 
brief,  their  routine  is  to  put  the  patient  first  on  a  house  diet  for  two 
days,  thus  determining  his  tolerance  for  ordinary  diet  and  the  severity 
of  his  diabetes.  On  the  third  day  the  patient  is  put  to  bed  and  given 
nothing  but  black  coffee  with  one  ounce  of  whisky  every  two  hours 
from  7  A.M.  to  7  p.m.  This  diet  represents  an  intake  of  about  800 
calories.  Provided  there  is  much  acidosis,  as  indicated  by  the  amount 
of  diacetic  acid  and  acetone  in  the  urine,  sodium  bicarbonate  is  given. 
Patients  are  kept  on  this  regime  until  sugar-free.  This  usually  requires 
from  two  to  three  days,  during  which  time  there  is  usually  a  slight 
loss  of  weight  and  relief  from  such  symptoms  as  itching  and  excessive 
thirst.  They  have  never  observed  any  indication  of  acid  poisoning 
in  cases  treated  by  this  method.  As  soon  as  the  patient  is  sugar-free 
he  is  given  a  single  "vegetable  day,"  after  which  the  diet  is  slowly 
raised,  increasing  first  the  fat,  then  the  protein,  and  lastly  the  carbohy- 
drate. Fat  is  never  raised  above  200  grams  and  the  caloric  intake 
rarely  above  2200.  They  emphasize  three  important  things  in  the 
treatment:  (1)  not  to  worry  if  the  patient  loses  weight;  (2)  not  to 
raise  the  diet  too  quickly  after  starvation;  (3)  pay  just  as  much  atten- 
tion to  the  protein  intake  as  to  the  carbohydrate.  Included  with  the 
article  there  is  a  series  of  diets  which  have  been  carefully  figured  out, 
particularly  to  meet  the  requirements  of  patients  after  they  have  left 
the  hospital.    These  will  no  doubt  prove  valuable. 


Uric  Acid  Excretion  in  a  Case  of  Total  Occlusion  of  the  Pancreatic 
Duct. — When  a  patient  in  the  medical  service  of  the  Johns  Hopkins 
Hospital  was  found  to  have  a  complete  absence  of  pancreatic  secretion 
in  the  intestinal  tract  the  idea  was  conceived  by  D.  W.  Atchlev 
(Arch.  Int.  Med.,  1915,  xv,  655)  that  by  feeding  thymus  gland  and 
estimating  the  increased  output  of  uric  acid  in  the  urine  the  possible 
necessity  of  the  pancreas  to  any  stage  of  nuclear  digestion  could  be 
conclusively  demonstrated.  The  patient,  therefore,  was  put  on  a 
purin-free  diet,  and  for  four  days  the  uric  acid  was  determined  by 
means  of  the  Folin-Schaeffer  method.  On  the  fifth  and  sixth  days 
the  patient  was  given  in  addition  150  grams  of  fresh  calf's  thymus 
with  the  noon  meal.  The  results  showed  there  was  practically  a  quan- 
titative recovery  of  exogenous  uric  acid,  a  finding  which  conclusively 
demonstrates  that  there  may  be  digestion  of  the  thymus  miciei,  with 
the  production  of  uric  acid  in  the  urine,  in  the  absence  of  both  bile  and 
pancreatic  juice.  This  finding  as  well  as  similar  ones  in  other  cases, 
definitely  points  out  the  worthlessness  of  the  Schmidt-iniclear  test  for 
paiuTcatic  function. 


Renal  Irritation  in  Relapsing  Fever. — L.  Jau.no  {U'icu.  klin.Wchnschr., 
1915,  xwii,  41())  lias  studied  the  urine  in  a  series  of  170  uncomplicated 
cases  of  relapsing  fe\er.  Daily  examinations  were  made  and  strikingly 
constant  changes  were  found.  The  first  day  of  the  disease  only  a  trace 
of  albumin  may  be  found  in  the  urine.  On  the  second  day  of  the 
attack  there  is  0.5  to  1.5  gms.  of  albumin  per  liter,  and  at  the  same  time 
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numerous  granular  casts  appear.  During  the  first  attack  of  fever  these 
changes  remain  quite  constant.  On  the  third  afebrile  day,  more  rarely 
on  the  second,  there  is  a  gradual  decrease  in  the  number  of  granular 
casts  and  in  the  amount  of  albumin.  By  the  fourth  day  the  urine  is 
again  normal.  The  urinary  findings  in  the  second  febrile  attack  are 
in  every  way  similar  to  those  in  the  first,  and  the  urine  also  clears  up 
in  the  afebrile  period  in  the  same  way.  If  a  third  and  fourth  attack 
occur  the  albuminuria  usually  returns,  but  the  granular  casts  are 
generally  much  less  abundant  than  in  the  first  two  attacks.  The 
albuminuria,  however,  disappears  early.  It  seems  evident  that  there 
is  a  severe  renal  injury  at  the  beginning  of  the  disease,  but  as  the  infec- 
tion continues,  the  kidneys  seem  to  become  more  resistant  to  the  harm- 
ful agent.  Exceptional  cases  were  noted  where  the  urinary  changes 
were  in  some  instances  less  pronounced,  in  others  more  severe.  In 
one  instance,  chronic  nephritis  remained. 


Vaccine  Therapy  in  Typhoid  Fever. — In  answer  to  inquiries  from  Prof. 
Paltauf,  BiEDL  and  H.  Eggreth  {Ulcn.  klin.  Wchmchr.,  1915,  .\xvii., 
125)  have  given  their  experiences  with  the  vaccine  treatment  of 
typhoid  fever.  Paltauf  publishes  their  letters  in  full.  Biedl  has  treated 
a  series  of  22  cases  of  severe  typhoid  fever  in  the  beginning  of  the 
second  week;  the  blood  culture  was  positive  in  all  of  these.  Of  this 
number  2  are  excluded.  Both  were  men  with  high  fever,  status 
typhosus,  and  recurring  epistaxis,  the  last  nose-bleed  occurring  one  day 
before  injection  in  each  case.  Two  hours  after  injection  of  the  vaccine 
there  occurred  in  each  patient  an  uncontrollable  hemorrhage  from 
the  nose  which  led  to  death.  Of  the  remaining  20  cases,  11  received 
Vincent's  vaccine  (typhoid  bacilli  killed  with  ether),  first  100,000,000, 
later  250,000,000  to' 300,000,000  in  2  c.c.  of  salt  solution,  and  9  were 
treated  with  Besredka's  vaccine  intravenously  (sensitized  living 
typhoid  bacilli)  in  doses  of  250,000,000  to  300,000,000  in  2  c.c.  of  salt 
solution.  The  end  result  was  as  follows:  Of  the  cases  treated  with 
Vincent's  vaccine  there  were  3  who  died;  2  received  subcutaneous 
injection  and  died  fourteen  and  eighteen  days  respectively  after  the 
injection;  1  treated  intravenously,  after  an  initial  favorable  response, 
died  in  the  third  week  from  severe  bronchopneumonia  and  heart  weak- 
ness. Evidently  none  of  these  deaths  were  due  to  the  vaccine.  The 
remaining  8  patients  recovered.  All  of  the  patients  treated  with 
Besredka's  vaccine  recovered.  Biedl 's  impressions  were  decidedly 
favorable.  Following  the  intravenous  injection  there  was  a  rise  in  tem- 
perature in  one  to  two  or  three  hours  from  39°  C.  to  40°  or  41°  C,  in 
one  case  even  to  42°  C,  followed  in  twelve  to  eighteen  hours  by  a  criti- 
cal fall  of  temperature  to  normal.  No  signs  of  collapse  were  observed; 
indeed,  in  two  cases  the  injection  was  made  when  the  patients  were 
in  a  state  of  collapse  with  a  pulse  which  could  not  be  counted.  Within 
three  hours  the  temperature  rose,  the  pulse  became  much  fuller  and 
100  per  minute.  Following  crisis  the  patients  felt  much  better.  The 
patients  treated  with  Besredka's  vaccine  remained  afebrile.  Some  of 
the  other  patients  had  slight  evening  elevations  of  temperature;  in 
none  above  38°  C.  Eggreth  treated  a  series  of  43  cases  of  typhoid 
fever  with  a  single  intravenous  injection  of  0.5  to  1.0  c.c.  of  Besredka's 
vaccine.     Subcutaneous  injections  had   produced  no  result.     In  34 
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cases  of  Eggreth's  series  a  critical  fall  of  temperature  followed  within 
three  to  twelve  hours  after  the  injection,  frequently  with  profuse 
sweating  and  marked  relief  of  headache  and  delirium.  Of  these  patients 
31  remained  afebrile;  the  remaining  3  developed  fever  after  twelve, 
fourteen,  and  fifteen  days,  due  respectively  to  endocarditis,  to  bilateral 
purulent  parotitis,  and  to  suppurative  osteoperiostitis.  The  majority 
of  the  patients  received  the  injection  between  the  seventh  and  sixteenth 
day  of  the  disease.  In  a  group  of  8  cases  in  the  fourth  and  fifth  week 
of  the  disease,  suffering  with  broncho-  or  pleuro-pneumonia,  the 
injection  was  ineffective.  The  forty-third  case  died  three  hours  after 
the  injection.  An  autopsy  was  performed  which  revealed  typical 
typhoid  lesions  in  the  small  intestine,  pneumonia,  and  myocarditis. 
The  patient  had  been  lirought  to  the  hospital  unconscious  and  des- 
perately ill,  and  a  poor  risk.  Paltauf  utters  a  word  of  warning,  as  he 
has  heard  of  a  few  instances  of  collapse  following  the  intravenous  use 
of  Besredka's  vaccine. 


The  Bacteriology  of  Appendicitis. — Rosenow  {Jour.  lufcd.  Pry., 
1915,  xvi,  240)  reports  the  results  of  his  observations  and  experiments, 
which  seem  to  indicate  that  appendicitis,  in  the  absence  of  foreign 
bodies,  is  very  frequently  of  a  hemtogenous  origin  and  secondary  to 
some  distant  focus  of  infection.  The  organisms  most  commonly  found 
in  the  distant  foci  are  streptococci,  and  the  disease  develops  when,  for 
some  reason  or  other,  the  organisms  have  acquired  an  affinity  for  the 
appendix  and  at  the  same  time  gain  entrance  into  the  circulation.  These 
findings  further  bear  out  the  author's  theory  that  a  focus  of  infection 
is  to  be  regarded  not  merely  as  the  place  of  entrance  of  bacteria,  but 
also  as  the  place  where  they  may  acquire  the  power  necessary  to  infect 
distant  organs  and  tissues.  The  importance  is  emphasized,  therefore, 
of  a  thorough  search  for  and  removal  of  possible  foci  of  infection,  from 
which  appendicitis  may  originate,  and  that  this  may  occur  in  clinical 
experience  is  indicated  by  the  not  infrequent  occurrence  of  the  disease, 
at  times  almost  in  an  epidemic  form,  when  throat  infections  are  par- 
ticularly prevalent. 


The  Factors  of  Coagulation  in  Pernicious  Anemia. — Dkinkkk  ami 
HuRWiTZ  {Arch.  Int.  Med.,  191.5,  xv,  733)  have  studied  the  various 
factors  in  a  series  of  cases,  including  seven  of  pernicious  anemia.  They 
emphasize  again  the  essential  characteristics  of  this  disease  and  espe- 
cially those  cases  which  are  distinguished  chiefly  by  failure  to  regenerate 
blood  cells  and  by  a  tendency  to  bleed.  In  a  typical  case  reported  in 
full,  they  were  able  to  note  that  the  coagulation  time  was  tlistinefly 
prolonged  once  only;  that  the  bleeding  time  was  always  long,  and  that 
the  platelets  were  always  far  i)elow  normal,  nor  were  they  consistently 
increased  by  transfusion.  Antithrombin  was  consistently  normal, 
as  was  fibrinogen,  and  neither  was  aflected  by  transfusion,  though 
this  procedure  tended  to  cause  a  slight  transient  rise  in  i)ro-thrombin, 
which  was  othervvi.se  constantly  decreased.  This  diminution  in  pro- 
thrombin is  not  great  and  is  prol)ably  unimportant,  provided  active 
regeneration  is  in  progress.  The  other  normal  tindings  occurred  even 
in  the  presence  of  extremely  low  cell  counts. 
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Nitrogen  Metabolism  in  Dermatoses. — Tidy  (Quart.  Jour.  Med., 
1915,  viii,  129j  gives  a  general  review  of  the  earlier  studies  and  opinions 
upon  this  subject,  as  well  as  the  results  of  more  recent  researches, 
which  have  been  carried  out  particuhirly  in  cases  of  erytliema,  urti- 
caria, and  cases  showing  scaling  or  bullous  eruptions.  As  a  result  of 
the  investigations,  it  seems  apparent  that  the  changes  in  the  nitro- 
genous excretion  in  various  skin  diseases  are  the  result  of  the  condition 
of  the  skin  and  are  not  connected  with  the  cause  of  the  disease.  The 
retention  of  nitrogen  is  due  to  an  abnormal  nitrogen  excretion  by  the 
skin,  and  changes  in  nitrogen  excretion  may  precede  the  eruption  as 
well  as  survive  it.  In  view  of  these  findings  it  is  distinctly  reasonable 
and  advisable  that  a  low  protein  diet  be  tried  in  these  forms  of  derma- 
titis which  are  known  to  be  associated  with  disturbances  of  the  nitrogen 
excretion. 


SURGERY 


UNDER   THE   CHARGE    OF 

J.  WILLIAM   WHITE,  M.D., 

FORMERLY    JOHN    RHEA    BARTON    PROFESSOR    OF    SURGERY    IN    THE    UNIVERSITY    OF 
PENNSYLVANIA    AND    SURGEON    TO    THE    UNIVERSITY    HOSPITAL, 


T.  TURNER  THOMAS,  M.D., 

iSOCIATE    PROFESSOR    OF    APPLIED    ANATOMY    AND    ASSOCIATE    IN    SURGERY    IN    THE 
UNIVERSITY    OF    PENNSYLVANIA  ;    SURGEON    TO    THE    PHILADELPHIA    GENERAL 
HOSPITAL    AND    ASSISTANT    SURGEON    TO    THE    UNIVEP8ITY    HOSPITAL. 


The  Treatment  of  Gun-Shot  Aneurysms  in  Special  Sites  by  Arti- 
ficial Strengthening  of  its  Walls. — li.KBEHL.\>iD  {Zentralbl.  f.  Cfiir,  1915, 
xli,  281  j  reports  a  case  of  traumatic  aneurysm  due  to  a  gun-shot  wound 
at  the  junction  of  the  external  iliac  and  femoral  artery,  which  increased 
in  size  slowly  and  was  operated  on  ten  weeks  after  the  injury.  The 
method  employed  applies  onl}^  to  peripheral  aneurysms  of  moderate 
size.  There  must  be  many  cases  in  which  such  an  operation  will 
preserve  the  continuity  of  the  lumen  of  the  injured  artery,  and  prevent 
further  growth  and  rupture  of  the  aneurysm,  as  well  as  relieve  tiie 
pain.  In  this  case  the  aneurysm  was  8.5  by  5  cm.  in  size,  pulsated 
strongly  and  its  upper  border  could  not  be  clearly  outlined  i)y  palpa- 
tion over  Foupart's  ligament.  A  large  skin  Hap  was  made  with  its  base 
above  Foupart's  ligament  and  the  aneurysm  about  in  the  middle  of  the 
exposed  area.  Care  was  necessary  in  the  separation  of  the  Hap,  as  only 
thin  scar  tissue  separated  the  wall  of  the  aneurysin  from  the  skin  in  the 
region  of  the  gun-shot  wound.  A  Hap  was  nuule  from  the  fascia  external 
to  the  aneurysm  with  its  base  along  the  border  of  the  aneurysm,  large 
enough  to  permit  it  to  be  turned  inward  and  easily  cover  the  aneurysm. 
It  was  then  fixed  in  pcjsition  by  close  silk  sutures  and  the  skin  fiap  sut- 
ured in  positionover  it.  Healing  was  good.  Three  months  later  no 
further  growth  of  the  aneurysm  could  be  detected. 
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Disinfection  of  the  Hands  and  Abdominal  Skin  Before  Operation. — 
McDonald  (Surg.,  Gynec,  and  Obst.,  1915,  xxi,  82)  says  that  his 
experiments  show  the  germicidal  strength  of  alcohol  to  be  of  no  great 
value.  Its  virtue  in  cleansing  the  hands  is  exerted  more  as  a  chemical 
solvent  than  as  a  germicide.  Though  a  solvent  of  free  fatty  acid,  it 
will  not  dissolve  the  fat  as  found  in  the  skin,  i.  e.,  the  glyceride.  The 
ideal  skin  disinfectant  should  be  a  fat  solvent.  Alcoholic  solutions  of 
iodine  give  only  superficial  disinfection,  while  with  solutions  of  iodine 
in  fat  solvents  such  as  tetrachloride  or  chloretone,  there  is  complete 
penetration,  as  has  been  shown  by  McDonald's  carbon  tetrachloride 
2  per  cent,  iodine  solution.  During  a  period  of  ten  years,  McDonald 
has  tried  many  hundreds  of  solutions  and  germicides  and  has  com- 
pared one  with  another  as  to  results.  His  final  solution  has  the  follow- 
ing parts:  Acetone  (commercial),  40  parts;  denatured  alcohol,  60 
parts;  and  pyxol,  2  parts,  the  latter  being  the  germicide.  The  method 
of  disinfection  advised  is  simply  to  treat  the  hand  in  this  solution  in  a 
vessel  sufficiently  large  to  admit  the  hands  and  rub,  with  a  nail  brush 
for  the  nails  and  a  gauze  cloth  for  the  arms,  to  aid  the  solution  in 
permeating  every  crevice.  The  immersion  should  last  one  minute. 
This  solution  has  the  following  advantages:  It  is  reasonably  cheap; 
does  not  irritate  the  skin;  contains  a  fat  solvent,  acetone,  causing 
the  solution  to  penetrate;  the  alcohol  is  a  good  vehicle;  the  solution 
contains  a  strong  germicide  which  is  twenty  times  as  germicidal  as 
carbolic  acid  in  equal  strengths  and  this  germicidal  value  is  not  im- 
paired by  the  alcohol  or  acetone.  It  has  the  germicidal  value  of  phenol 
in  40  per  cent,  solution  (if  such  a  solution  could  be  made),  plus  the 
germicidal  action  of  the  solvent.  McDonald  has  used  it  for  more  than 
a  year  with  uniformly  satisfactory  results.  In  the  sterilization  of  the 
skin  of  the  abdomen,  it  is  rubbed  on  for  two  minutes  before  opera- 
tion after  the  patient  is  under  ether  without  any  preliminary  washing. 
Since  it  is  possible  to  sterilize  the  hands  so  thoroughly  and  in  such  a 
quick  and  easy  fashion,  there  does  not  seem  to  be  any  further  advan- 
tage in  using  rubber  gloves,  for  the  hands  can  be  sterilized  after  con- 
tamination in  less  time  than  it  takes  to  remove  the  contaminating 
gloves  and  put  on  a  clean  pair.  Since  he  has  not  used  gloves,  McDonald 
has,  however,  fortified  his  skin  by  means  of  a  hand  varnish  which  he 
has  described  in  another  journal. 


Report  on  Skin  Disinfection  by  McDonald's  Solution. — McMi  llin 
{Surg.,  Gynec,  and  Obst.,  1915,  xxi,  87)  had  the  field  of  operation  pre- 
pared, if  possible,  on  the  evening  before  the  operation,  by  shaving  and 
washing  with  green  soap,  water  and  alcohol.  It  was  covered  with  a  dry 
sterile  towel  and  left  until  the  next  day.  At  operation  the  site  was 
treated  by  rubbing  with  McDonald's  solution  for  about  two  minutes. 
The  hands  of  the  assistants  and  ojx'rator  were  prepared  by  scrubl)ing 
with  soaj)  water  and  alcohol,  followed  by  two  minutes'  treatnuMU  with 
McDonald's  solution.  He  has  operated,  with  this  j)rei)aration,  on  over 
27fi  major  cases,  practically  all  laparotomies  and  hernias.  In  emer- 
gency cases  the  soap  and  water  scrubbing  of  the  operative  field  was 
dispensed  with  and  only  McDonald's  solution  used.  In  tliese  cases 
there  were  7  skin  infections.     Excluding  those  cases  in  which  infection 
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was  obviously  due  to  some  extraneous  causes,  there  remained  but  3 
cases  in  which  there  was  any  skin  infection,  which  miglit  be  attributed 
to  improper  disinfection  of  the  skin.  From  this  analysis  of  his  experi- 
ence, McMuUin  believes  this  solution  to  be  the  most  efficient  for  skin 
disinfection  at  our  disposal  at  the  present  time.  Healing  under  its 
use  seems  to  take  place  more  readily  than  under  the  iodine  skin  disin- 
fection. McMuUin  believes  that  wound  repair  is  accelerated  by  at 
least  three  days,  when  compared  to  that  following  the  iodine  skin 
disinfection.  Applied  to  the  skin  of  the  hand,  the  solution  is  unirri- 
tating  and  is  almost  ideal  as  a  skin  disinfectant. 


Sterilization  of  the  Skin  by  McDonald's  Solution. — Staxton  (Surg., 
Gynec,  and  Obsf.,  1915,  xxi,  89)  says  that  water,  up  to  10  per  cent,  or 
more,  does  not  interfere  with  the  action  of  the  solution.  Hence  it  is 
possible  to  use  it  on  wet  skin  surfaces,  such  as  those  recently  lathered 
for  shaving,  or  the  operator's  hands  after  he  has  scrubbed  them  with 
soap  and  water.  The  solution  is  itself  an  excellent  cleansing  medium 
and  so  harmless  that  it  can  be  used  actually  to  scrub  the  patient, 
whereas  tincture  of  iodine  should  not  be  rubbed  in.  It  can  be  used 
before  the  patient  is  anesthetized  without  danger  of  complaint,  as  it 
is  not  irritating.  It  does  not  stain  skin  surfaces  and  dries  very  quickly, 
so  that  it  is  not  necessary  to  protect  peritoneal  surfaces  from  contact 
with  the  skin,  as  in  the  case  of  iodine  skin  treatment.  Stanton  had 
only  2  infections  in  240  otherwise  clean  cases,  a  record  never  before 
equalled  in  his  work.  During  the  year  1914  there  was  not  one  drop  of 
pus  collected  in  a  clean  case  operated  upon  by  him.  Such  results  are 
significant  and  at  least  show  that  the  method  of  skin  preparation  was 
efficient.  Even  more  important  was  the  fact  that  the  wound  healing 
was  without  evidence  of  chemical  irritation,  without  peeling  or  blister- 
ing of  the  skin,  and  quite  as  rapid  as  that  previously  observed  in  simple 
alcohol-prepared  incisions. 


Pylephlebitis  Complicating  Appendicitis. — Babler  {Ann.  Surg.,  1915, 
Ixi,  5S9j  says  that  formerly  it  was  customary  to  regard  perforative 
peritonitis  as  the  most  frequent  and  grave  complication  of  appendicitis, 
but  with  the  almost  practical  elimination  of  perforative  peritonitis, 
he  believes  that  the  most  grave  complication  is  pyk'phlel)itis  with 
multiple  abscesses  of  the  lung  or  of  the  liver.  In  any  given  case  the 
diagnosis  must  rest  on  (1)  the  history  showing  that  the  appendix  was 
the  primary  seat  of  trouble,  (2)  the  shifting  of  the  symptoms  from 
the  appendix  to  the  hepatic  region,  (3)  the  progressive  increase  in 
the  severity  and  character  of  the  symptoms,  (4)  the  repeated  chills 
followed  by  high  pulse  rate  and  marked  elevation  of  body  temperature, 
(5)  the  jaundice,  (6)  the  persistent  pain  in  the  hepatic  region,  (7)  the 
urinary  and  blood  findings,  (8)  the  change  of  liver  dulness,  (9)  the 
picture  of  marked  toxemia,  and  (10)  the  absence  of  the  signs  and 
manifestations  of  extensive  peritonitis.  The  prognosis  is  necessarily 
grave.  Prior  to  the  work  of  Korte  and  Franke  the  complication  was 
regarded  as  practically  always  fatal.  The  prognosis  depends  on  (1) 
the  size,  multiplicity,  and  location  of  the  abscesses,  as  well  as  their 
accessibility  from  a  surgical  stand-point,   (2)  the  time  of  their  dis- 
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covery  and  (3)  the  general  condition  of  the  patient  together  with  the 
character  and  time  of  the  treatment.  The  treatment  is  outUned  as 
follows:  The  appendix  should  be  removed,  the  infected  lymphatics 
leading  from  the  appendix  to  the  liver  should  be  incised  and  drained, 
and  the  liver  should  be  exposed  and  the  abscesses  located  and  drained. 
The  abscess  or  abscesses  in  the  lung  must  be  located  and  drained. 
The  intense  pain  will  frequently  guide  the  surgeon  to  the  site  of  the 
abscesses.  Babler  does  not  feel  that  it  is  advisable  to  aspirate  the 
liver  until  the  latter  has  been  duly  exposed,  unless  preparations  for 
immediate  intervention  have  been  completed.  He  strongly  supports 
the  lumbar  drain  in  these  cases. 


The     "Tongue-Depressor"    Gastro-enterostomy    Clamp. — Gibson 

(Ajiii.  Surg.,  1915,  Ixi,  604)  illustrates  a  very  simple  clamp  for  gastric 
and  intestinal  anastomoses,  consisting  of  three  small  pieces  of  wood,  the 
ordinary  wooden  tongue-depressors,  which  are  bound  together  by  any 
suitable  method,  such  as  strong  artery  clamp,  or,  if  more  convenient,  a 
sterile  rubber  band.  These  might  be  replaced  by  strips  of  cigar  boxes. 
In  his  hands,  both  in  experimental  and  clinical  work,  it  has  proven  much 
more  satisfactory  than  the  Roosevelt,  Bartlett,  and  other  clamps  used 
for  this  purpose.  He  has  found  it  particularly  satisfactory  in  doing 
a  gastro-enterostomy,  when  it  is  desired  to  release  the  clamp  in  putting 
in  the  last  mucous  suture  and  the  final  peritoneal  suture.  Removing 
the  rubber  band  allowed  the  tongue  depressors  to  fall  apart  without 
further  manipulation.  By  this  method  injury  to  the  viscera  is  less 
likely  to  be  produced.  Two  gastro-enterostomies  and  one  entero- 
anastomosis  have  been  successfully  done  with  the  aid  of  these  clamps. 


The  Bone  Graft  Peg  in  the  Treatment  of  Fractures  of  the  Neck  of  the 
Femur. — Albee  {Ajui.  Surg.,  1915,  Ixii,  85)  says  a  large  number  of 
these  fractures  occur  in  individuals  below  the  age  of  forty-five  and 
fifty.  The  terms  intracapsular  and  extracapsular  are  inaccurate  and 
misleading  and  there  is  no  object  in  classifying  these  fractures  further 
than  by  the  single  term,  "fractures  of  the  neck."  If  any  classification 
is  used  that  of  Stimson  is  by  all  means  the  best,  i.  e.,  subcapital, 
or  fracture  through  the  neck,  and  fracture  at  the  base  of  the  neck. 
A  strong  autogenous  bone  peg,  accurately  fitted  into  a  hole  drilled 
longitudinally  through  the  neck  of  the  femur,  with  the  fragments 
in  good  position,  offers  unquestionably  the  most  ideal  condition  for 
the  rapid  and  satisfactory  union,  in  good  position,  of  this  fracture. 
The  technic  of  the  operation  is  as  follows:  The  patient  should  be 
placed  upon  some  traction  table  (Hawley)  which  will  allow,  sinuil- 
taneously,  abduction  and  traction.  The  point  of  the  fracture  is  reached 
by  an  incision  starting  from  a  finger's  breadth  inside  of  the  anterior 
superior  spine  and  curved  downward  three  to  five  inches  along  the 
inner  border  of  tbe  sartorius,  which  is  retracted  outward.  The  rectus 
femoris  is  retracted  outward  and  the  iliopsoas  inward.  All  soft  tissue 
is  tlicn  cleared  from  between  the  fractured  ends,  which  are  curetted 
and  freshened.  •  The  limb  is  now  alxlucted  and  sulficient  traction 
applied  to  bring  the  frjigincnts  into  good  apposition  ns  determined  by 
both  sight  and  touch  through  the  anterior  wound.     An  incision  two 
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to  three  inches  long  is  then  made  over  and  just  l)eyond  the  great 
trochanter  which  is  exposed.  With  a  small  hand  drill  the  proper  direc- 
tion for  the  motor  drill  is  determined  by  trial,  as  shown  by  observation 
through  both  wounds,  the  hole  passing  parallel  to  and  through  the 
centre  of  both  fragments.  The  motor  drill  should  be  held  ready  for 
insertion  into  the  tract  of  the  hand  drill  as  it  is  withdrawn  by  the 
assistant  The  motor  drill,  which  forms  a  hole  three-eighths  of  an 
inch  in  diameter,  is  pushed  through  the  distal  fragment  until  the  burr 
end  of  the  drill  appears  between  the  fragments,  as  seen  through  the 
anterior  wound.  Just  as  the  end  of  the  drill  is  engaging  the  broken 
end  of  the  proximal  surface,  a  reading  on  the  grafiuated  drill  shaft 
is  taken  at  its  entrance  aperture  in  the  trochanter,  so  that  by  making 
additional  readings  it  can  be  determined  how  deep  the  capital  fragment 
is  being  penetrated.  By  studying  the  roentgenogram,  the  length  of 
this  fragment  can  be  very  accurately  determined,  and  hence  the  desired 
depth  of  the  drill-hole  obtained.  When  the  fracture  has  occurred  near 
the  head  and  the  proxinal  fragment  is  consecpiently  short,  the  drill- 
hole should  extend  close  to  the  articular  cartilage  of  the  head.  The 
drill  is  disengaged  from  the  motor  and  left  in  place,  to  avoid  any 
possible  displacement  of  the  fragments  while  the  tibial  graft  is  being 
procured.  The  crest  of  the  lower  portion  of  the  tibia  is  laid  bare,  and 
an  area  of  the  desired  shape  and  size  is  mapped  out  in  the  periosteum 
with  a  scalpel.  The  desired  length  of  graft  can  be  determined  by  the 
graduated  scale  on  the  motor  drill.  The  cross  section  of  the  graft 
should  be  just  large  enough  to  be  shaped  into  the  peg  when  the  dowel 
shaper  is  used.  When  the  graft  peg  is  ready,  the  drill  is  withdrawn  from 
the  femur  and  the  peg  inserted.  The  fit  nuist  be  accurate  because 
the  dowel  cutter  is  the  counterpart  of  the  drill  used.  The  accuracy 
of  fit  is  very  important.  Too  tight  a  fit  causes  a  pressure  anemia 
of  the  surrounding  cancellous  bone.  Too  loose  a  fit,  or  an  irregular, 
inaccurate  fit,  would  not  produce  good  fixation  or  favor  an  immediate 
bony  union  of  graft  to  the  host  fragments.  The  deep  fascia^  are  approx- 
imated with  interrupted  sutures  of  No.  2  chromic  catgut.  The  skin 
wound  is  closed  with  continuous  suture  of  No.  1  chromic  catgut.  The 
limb  is  placed  in  abduction  (Whitman)  in  a  plaster-of-Paris  spica 
extending  from  the  toes  to  the  axilla.  Three  weeks  after  the  operation, 
windows  are  cut  in  the  plaster,  and  the  wounds  dressed.  The  dressing 
should  be  replaced  with  cotton  for  the  purpose  of  restoring  the  tension 
of  the  cast  and  retaining  the  fixation.  The  long  spica  should  be  con- 
tinued for  six  weeks  and  followed  by  a  short  one  for  six  weeks  longer. 


Cryptogenetic  Peritonitis  with  Special  Reference  to  the  Mode  of 
Infection  of  the  Peritoneum. — BiiVszEiADcufsrh.  Zt.srhr.  f.  Chir.,  HU.j, 
cxxiii,  233)  says  that  an  advance  was  made  with  the  discovery  of  the 
Fninkel-Weichselbaum  pneumococcus  and  the  designation  of  these 
so-called  spontaneous  or  idiopathic  cases  of  peritonitis  according 
to  this,  apparently,  most  common  cause.  But  the  new  name,  "  pneu- 
mococcus-peritonitis,"  did  not  throw  light  on  the  mode  of  infection  of 
the  peritoneum.  Other  bacteria  may  be  at  fault  as  the  streptococci 
and  staphylococci.  The  term,  cryptogenetic,  is  used  here  to  designate 
those  cases  of  peritonitis  in  which  the  cause  is  unknown  or  not  definitely 
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established.  The  most  frequent  cause  found  in  the  cases  studied  by 
Brunzel  was  the  pneumococcus.  He  advises  early  operation,  since  the 
diagnosis  cannot  be  made  beforehand  with  certainty,  although  the 
prognosis  is  not  good  even  with  operation.  The  infection  of  the  peri- 
toneum occurs  exclusively  by  the  blood,  in  all  probability.  Therefore, 
the  so-called  idiopathic  or  cryptogenetic  cases  of  peritonitis  are  more 
properly  cases  of  metastatic  peritonitis  and  the  metastases  should 
be  regarded  as  suppurative  from  a  general  septic  blood  infection. 
The  abdominal  symptoms  occurring  in  the  beginning  or  during  the 
course  of  a  pneumonia  may  be  regarded  as  the  result  of  a  peritoneal 
reaction  to  the  flooding  of  the  peritoneum  with  pneumococci.  When 
the  infection  gains  the  upper  hand  of  the  peritoneal  resistance,  the 
peritonismus  becomes  a  peritonitis.  The  cases  reported  as  localized 
pneumococcus  peritonitis  are  to  be  strictly  differentiated  from  those  of 
general  peritonitis.  The  prognosis  is  more  favorable  and  for  the  great- 
est part,  at  least,  these  cases  are  confused  with  abscesses  of  the  space 
of  Retzius,  which  may  be  metastatic  by  the  blood  path  or  the  result 
of  the  breaking  down  and  extension  of  the  suppuration  from  an  in- 
fected lymph  node. 


Neurolysis  of  the  Brachial  Plexus. — Mehler  {Deidsch.  Ztschr.f.  Chir., 
1915,  cxxxiii,  299j  reports  from  his  experience  in  the  present  European 
war,  the  following  case  in  which  a  gun-shot  wound  is  supposed  to  have 
passed  through  Erb's  point  in  the  brachial  plexus  (junction  of  fifth  and 
sixth  roots  of  the  plexus),  and  was  followed  by  a  complete  flaccid  para- 
lysis of  the  arm  which  is  supposed  to  have  been  due  to  the  rupture 
of  the  plexus  at  Erb's  point.  The  soldier  was  wounded  October  2, 1914, 
and  admitted  to  the  hospital  October  9,  1914.  The  wound  of  entrance 
was  at  the  upper  inner  angle  of  the  right  scapula,  the  wound  of  exit 
just  above  the  clavicle  at  Erb's  point.  The  right  arm  was  completely 
motionless  (flaccid  paralysis).  Sensation  was  preserved.  On  examina- 
tion the  right  arm  hung  flaccid,  active  movements  were  impossible, 
slight  finger  movements  were  present  and  all  reflexes  were  lost.  There 
was  no  response  to  the  galvanic  or  faradic  current,  from  the  brachial 
plexus  or  the  individual  nerves  and  muscles.  The  condition  remained 
unchanged  to  the  end  of  December.  The  region  of  the  brachial  plexus 
was  exposed  by  operation,  January  5,  1915.  Above  and  below  the 
clavicle,  the  plexus  was  widely  and  firmly  adherent  to  the  surrounding 
tissues  and  extended  as  a  broad  plate,  indistinguishable  from  the 
surrounding  tissue,  and  showed  tense  cords  especially  posteriorly  and 
lateralward.  The  plexus  was  separated,  in  part  liluntly,  in  part  by 
dissection,  and  the  wound  closed.  Primary  healing  followed.  Exami- 
nation on  January  22,  1915,  showed  a  weak  response  of  the  plexus  to 
the  faradic  and  galvanic  currents.  There  was  slight  movement  of  the 
arm,  Ix'ginning  supination  and  improved  finger  movenuMits.  On  Feb- 
ruary i;^,  1915,  the  hand  and  finger  movements  were  almost  normal 
and  in  the  elbow-joint  there  were  slight  flexion  and  extension.  The 
deltoid  showed  mild  contraction.  Still  further  improvement  was 
noted  on  March  24,  1915. 
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The  Medical  Treatment  of  Peptic  Ulcer  with  Especial  Reference 
to  the  Lenhartz  Treatment.— Blimer  {Johns  Hopkins  Hosp.  Bull., 
l9\o,  xxvi,  127)  discusses  the  subject  of  the  medical  treatment  of  gastric 
ulcer,  referring  especially  to  the  various  diets  as  advocated  by  Leube, 
Lenhartz,  Strauss,  Jarotsky,  and  others.  He  believes  that  most 
patients  with  acute  peptic  ulcers,  those  with  hemorrhage  of  the  ful- 
minating type  and  those  with  uncomplicated  chronic  ulcers  should 
have  the  benefit  of  a  carefully  regulated  and  supervised  medical  regi- 
men before  being  submitted  to  the  knife.  Ulcer  patients  with  acute 
perforation,  those  with  pyloric  obstruction  even  in  the  early  stages, 
those  suffering  from  the  results  of  repeated  small  hemorrhages  intract- 
able to  medical  treatment,  and  those  with  subphrenic  abscess,  hour- 
glass stomach,  or  serious  perigastric  adhesions  are  best  treated  surgic- 
ally. Blumer  says  that  the  contrast  between  different  methods  of 
medical  treatment  lies  essentially  in  differences  in  the  diet.  A  strict 
classification  upon  dietetic  grounds  is  not  entirely  possible  but  three 
fairly  sharply  defined  groups  of  diets  can,  however,  be  recognized; 
one  in  which  more  or  less  complete  abstention  from  mouth  feeding  is 
the  predominant  feature,  typified  by  the  Leube  cure;  one  in  which 
immediate  feeding  with  albuminous  food  is  the  essential  peculiarity, 
typified  by  the  Lenhartz  diet;  and  one  in  which  fats  constitute  the 
important  source  of  nourishment,  typified  by  the  diets  of  Strauss  and 
Jarotsky.  The  essential  features  of  the  Leube  treatment  are:  Rest  in 
bed;  the  daily  use  of  luke-warm  Carlsbad  water;  the  application  of 
hot  poultices  and  Preissnitz  compresses  to  the  epigastrium;  and  a  diet 
mainly  of  milk  in  increasing  quantities,  fortified  after  ten  days  by  the 
addition  of  cereals  and  finally  by  meat.  In  bleeding  ulcers  the  diet 
is  preceded  by  several  days  of  starvation,  with  nutrient  enemata,  an 
ice-bag  to  the  epigastrium,  and  adrenalin,  bismuth,  and  morphin 
medication.  The  principle  underlying  this  diet  is  that  to  encourage 
healing  of  the  ulcer  the  stomach  must  be  spared  from  work  as  much 
as  possible,  and  that  in  bleeding  ulcers  the  organ  must  l)e  given  com- 
plete rest  for  a  time.  Modifications  of  the  Leube  diet  have  taken  two 
opposite  directions.  On  the  one  hand,  starvation  as  a  means  of  resting 
the  stomach  is  carried  to  extremes  by  Rolleston,  \Vynter,  and  others 
of  the  English  school  of  clinicians.  On  the  other  hand,  diets  advocated 
by  Einhorn,  Albe,  and  Boas  increa.sc  the  caloric  value  of  the  Leube 
diet  by  the  addition  to  it  of  easily  digestible  and  non-irritating  nutri- 
ments. The  essential  features  of  the  Lenhartz  regimen  consists  of 
absolute  rest  in  bed  for  at  least  three  weeks,  an  ice-bag  to  the  epigas- 
trium until  no  occult  blood  appears  in  the  feces,  the  routine  adminis- 
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tration  of  bismuth  in  all  patients  and  of  soft  Blaud  pills  in  anemic 
patients,  and  a  non-irritating  and  non-stimulating  diet  of  concentrated 
albuminous  food  given  by  the  mouth  from  the  onset  of  treatment  and 
gradually  increased  in  caloric  value.  The  principles  underlying  this 
diet  are:  First,  the  hyperacidity  plays  an  important  role  in  preventing 
healing  and  that  free  acid  must  be  neutralized  by  acid-binding  food; 
and  second,  that  the  general  nutrition  must  be  maintained  and  anemia 
must  be  combated  to  favor  healing  of  the  ulcer.  This  diet  has  been 
frequently  modified  but  only  in  non-essential  details.  Two  diets  which 
have  apparently  not  been  widely  used,  and  which  are  based  on  the  high 
caloric  value  of  fats  and  their  power  to  inhibit  gastric  secretion,  are 
those  of  Jarotsky  and  Strauss.  Jarotsky's  diet  consists  of  white  of 
egg  and  olive  oil  given  separately,  several  hours  apart,  in  increasing  daily 
amounts.  Strauss  uses  a  mixture  of  cream  and  yolk  of  egg  either  beaten 
up  with  sugar  or  rubbed  up  with  butter.  Blumer  notes  various  objec- 
tions to  these  diets  as  raised  by  different  observers.  The  one  great 
objection  to  the  fat  cures  (Strauss,  Jarotsky)  is  the  inability  of  most 
patients  to  tolerate  the  large  quantities  of  fat  which  they  contain. 
The  objections  to  both  the  Leube  and  Lenhartz  treatment  have  been 
numerous.  The  best  answer  to  the  objections  to  the  Leube  treatment 
lies  in  Leube's  record  of  627  patients  with  a  total  mortality  of  0.3  per 
cent.,  and  a  mortality  in  bleeding  cases  of  2.5  per  cent.  Only  1  per 
cent,  of  his  patients  showed  no  improvement  under  treatment,  and 
90  per  cent,  showed  complete  relief  of  symptoms  on  discharge.  Len- 
hartz's  295  patients  were  all  subjects  of  bleeding  ulcer,  and  both  his 
subjective  cures  and  his  mortality  (2.3  per  cent.)  are  almost  identical 
with  the  results  of  Leube.  Fewer  recurrences  of  the  bleeding  during 
treatment  seem  to  occur  with  the  Lenliartz  method  than  with  the 
Leube.  Blumer  notes  his  personal  experience  with  the  Lenhartz  diet 
in  27  cases  treated  with  unessential  modifications  of  the  tliet.  In  general 
he  found  that  the  diet  was,  as  a  rule,  eminently  satisfactory  from 
the  patient's  point  of  view.  The  pain  usually  disappears  within  a  few 
days.  The  patients  seldom  complain  of  hunger,  and  although  most 
patients  lose  weight  during  the  first  week  or  ten  days,  many  more 
than  regain  this  initial  loss  before  the  treatment  is  ended.  Thirteen 
of  the  patients  reported  by  Blumer  were  suffering  from  the  symptoms 
of  duodenal  rather  than  gastric  ulcer,  and  10  of  these  were  entirely  free 
from  symptoms  or  signs  of  the  disease  at  the  end  of  treatment.  All 
were  benefited,  there  being  no  absolute  failures.  Five  of  them  have 
remained  well  for  over  a  year  and  a  half.  Of  14  gastric  cases,  two  were 
not  benefited  at  all,  and  four  relapsed  after  a  comparatively  short 
interval.  Blumer  believes  that  patients  with  gastric  ulcer  do  less  well 
on  the  Lenhartz  diet  than  those  with  duodenal  ulcers.  He  is  of  the 
opinion  that  ulcers  near  the  pylorus  tend  to  heal  badly,  while  bleeding 
ulcers  seem  to  heal  unusually  well.  ]\Liny  ulcers  would  doubtless  heal 
on  complete  rest,  plus  any  of  the  dietary  regimens  that  have  been  dis- 
cussed. The  tentlency  to  adhere  too  closely  to  a  particular  form  of 
diet  is  to  be  condemned  as  there  are  good  points  in  all  of  the  iliets. 
The  different  regimens  should  be  modified  or  combined  in  such  a  way 
as  to  suit  the  needs  of  the  individual  patient.  The  author  gives  the 
details  of  (he  various  methods  of  dietetic  treatment  in  his  article. 
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Artificial  Pneumothorax.— Leut  {Jour.  Amer.  Med.  Assn.,  1915,  Ixiv, 
1973)  sums  up  the  indications  for  and  the  contraindications  against 
the  induction  of  an  artificial  pneumothorax  for  the  treatment  of  pul- 
monary tuberculosis.  He  says  that  the  ideal  case  is  one  in  which  the 
disease  is  limited  to  the  upper  portion  of  one  lung,  an  acute  progressive 
condition,  generally  with  signs  of  softening,  but  which  has  not  responded 
to  the  usual  therapeutic  measures.  The  treatment  is  indicated  in  cases 
with  marked  involvement  of  one  lung,  with  a  moderate  infiltration 
of  the  opposite  lung,  preferably  the  apex.  Artificial  pneumothorax  has 
often  given  brilliant  results  in  cases  of  severe  and  uncontrollable 
hemorrhage.  Some  cases  of  pulmonary  tuberculosis  complicated  by 
pleurisy  with  effusion,  offer  an  excellent  opportunity  for  giving  compres- 
sion treatment.  Lung  abscesses  and  bronchiectasis  are  occasionally 
benefited.  Complications,  such  as  tuberculous  laryngitis  or  enteritis, 
may  improve  if  the  patient  is  doing  well  othenvise.  The  chief  contra- 
indications are  as  follows:  An  extensive  or  progressive  lesion  in  the 
opposite  lung,  or  a  disseminated  miliary  tuberculosis  would  preclude 
the  gas  treatment.  The  treatment  would  not  be  justifiable  in  patients 
even  though  far  advanced  who  are  doing  well  under  the  usual  thera- 
peutic measures.  Generally,  basal  lesions  in  the  opposite  lung  are 
contra-indications  and  are  less  favorable  in  the  collapsed  lung.  li^ndo- 
carditis  and  nephritis  would  lessen  the  chances  of  recovery  in  pro- 
portion to  their  severity.  While  dense  pleural  adhesions  could  not, 
strictly  speaking,  be  considered  contra-indications,  they  are  nevertheless 
the  chief  cause  of  a  large  percentage  of  failures.  Lent  notes  some  of 
the  complications  that  may  follow  the  induction  of  artificial  pneu- 
mothorax. Pleurisy  with  diffusion  may  occur  in  as  high  as  50  per  cent, 
of  the  cases.  This  complication,  though  rarely  serious,  is  an  annoying 
one.  The  fluid  persists  for  a  long  time,  but  generally  should  not  be  re- 
moved unless  causing  serious  symptoms.  The  fluid  may  then  be  with- 
drawn and  nitrogen  gas  introduced  in  its  place.  Tuberculous  pyo- 
pneumothorax occurs  in  a  small  percentage  of  these  eft'usions,  but  does 
not  necessarily  give  a  bad  prognosis  under  the  expectant  treatment. 
Some  cases  of  secondary  infections  have  been  reported,  in  which  cases 
the  outlook  must  be  regarded  as  very  serious.  Numerous  cases  of 
shock  following  the  operation  have  been  reported.  This  can  probably 
be  avoided  by  careful  cocainization  of  the  tissues  and  by  a  preliminary 
injection  of  morphin.  The  danger  of  gas  embolisn)  is  remote  with 
proper  technique.  Emphysema,  superficial  or  deep,  may  be  encount- 
ered, but  rarely  produces  any  serious  symptoms.  Puncture  of  the  lung 
followed  by  slight  bleeding,  may  occur,  but  generally  does  not  give 
rise  to  any  serious  symptoms.  Dilatation  of  the  heart  is  a  serious 
complication,  and  is  usually  due  to  too  great  intrathoracic  pressure. 
Care  in  gradually  inducing  the  pneumothorax  to  permit  the  heart  to 
accommodate  itself  to  the  increased  pleural  pressure  should  obviate 
this  possibilit}'.  More  or  less  severe  pain  caused  by  breaking  up  of 
pleural  adhesions  may  also  be  mentioned  among  the  complications. 
In  his  conclusions,  Leut  states  that  it  is  most  gratifying  tliat  at  last 
we  have  a  rational  treatment  that  may  be  used  in  the  far-advanced 
cases.  A  comparatively  few  years  ago  symptomatic  treatment,  with 
the  hope  of  temporary  relief,  was  the  only  one  given.  The  present 
status  of  artificial  pneumothorax  is  that  in  a  fair  percentage  of  these 
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hopeless  cases  we  can  offer  either  an  arrest  of  the  disease,  or  a  chance 
of  returning  to  good  health.  The  procedure  is  attended  with  sUght 
dangers,  but  these  are  insignificant  as  contrasted  with  the  fatal  outcome 
if  the  disease  is  allowed  to  go  on  unchecked.  The  duration  of  treat- 
ment is  a  question  offering  the  greatest  problem.  It  is  impossible  to 
determine  whether  the  tuberculous  foci  in  the  collapsed  lung  have 
become  entirely  cicatrized,  even  though  the  patient  is  clinically  well. 
It  is  far  better  to  continue  the  treatment  for  an  indefinite  period,  ex- 
tending over  years,  than  to  discontinue  the  compression  and  discover 
after  a  few  months  that  the  disease  is  becoming  active  again,  and  when 
an  attempt  is  made  to  readminister  gas,  that  the  layers  of  the  pleura 
are  densely  adherent. 


The  Treatment  of  Leukemia.  —  Hahn  (Thcrap.  Monatsh.,  1914, 
xxviii,  555)  says  that  during  the  past  few  years  there  has  been  a  greatly 
increased  literature  dealing  with  the  treatment  of  leukemia  and  that 
considerable  discrepancy  of  opinion  exists  among  different  observers. 
From  a  study  of  the  literature  and  his  own  observations  the  author  gives 
his  views  regarding  the  present  status  of  the  treatment  of  leukemia. 
He  believes  that  leukemia  should  be  vigorously  treated  only  where  there 
is  a  severe  and  progressing  anemia,  the  presence  of  large  leukemia 
tumors  or  a  great  increase  of  the  white  cells.  It  is  now  recognized 
that  many  cases  of  leukemia  suddenly  show  a  marked  aggra\ation  of 
the  disease  e\en  when  apparently  doing  very  well  under  some  form  of 
treatment.  The  relapse  in  such  a  case  may  prove  far  worse  than  the 
disease  originally  was  when  treatment  was  begun.  With  regard  to  the 
different  methods  of  treatment,  the  author  states  that  the  Roentgen- 
rays  seem  to  check  the  activity  of  the  tissues  producing  white  blood 
cells,  but  overdosage  may  pro\e  fatal,  and  too  small  doses  may  actu- 
ally stimulate  the  production  of  white  cells.  The  stimulating  effects 
of  Roentgen-rays  on  the  production  of  white  cells  have  been  observed  in 
professional  roentgenologists;  Kimecke  has  recently  reported  six  cases 
of  leukemia  de\eloping  in  Roentgen-ray  workers  as  a  result  of  long- 
continued  exposure  to  the  rays.  Hahn  advises  systematic  exposure 
of  every  accessible  gland  in  lymphatic  leukemia,  but  in  myeloid 
leukemia  exposure  of  the  enlarged  spleen  alone  is  effectual.  In 
cases  resistant  to  the  treatment,  benefit  may  be  obtained  by  exposing 
the  long  ixmes  of  the  legs  between  series  of  other  exposures.  He  notes 
a  marked  impro\ement  in  75  per  cent,  of  his  cases,  while  the  others 
were  not  iiiHuenced.  Beclere  has  reported  no  failures  in  12  lymphatic 
and  9.'^  myeloid  cases  and  still  others  report  x'ery  fa\()ral)le  results. 
Lymphatic  leukemia  seems  less  inHuenced  by  roentgenotlu'rapy  than 
myeloid  leukemia,  and  almost  invariably  relapses.  The  (>fi'ect  of  radio- 
active substances  seems  to  be  very  similar  to  that  derived  from  the 
Roentgen-rays.  Radio-active  substances  fail  in  about  20  per  cent,  ol 
the  cases,  according  to  the  cases  reported  in  the  literature.  Hahn 
found  a  great  difference  of  opinion  regarding  beneficial  efiects  of  benzol 
therapy.  He  says  it  should  not  be  gix'cn  with  coexistent  disease  of 
the  Ii\'er  or  kidneys  or  wIkmi  catarrhal  int<'stinal  inllamniation  exists. 
The  consensus  of  oj)inion  is  that  its  use  should  not  l»e  continued  till 
the  leukocytes  fall  to  normal  numbers  l)Ut  that  it  should  be  discontiinied 
wiieii  the  leukoev  tes  have  dropped  to  20,0()0  or  25,000.     Halm  says 
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that  combined  treatment  is  often  \er\  eti'ectual  especially  a  combina- 
tion ot"  benzol  and  roentgenotherapy.  When  conil)ined,  both  can  be 
used  witli  lesser  dosage.  His  experience  has  been  that  better  results 
are  obtained  when  treatment  is  begun  with  the  Koentgen-rays  and  con- 
tinued with  l)enzol,  not  giving  more  than  one  gram  a  day  of  the  latter. 
If  myeloblasts  appear  in  large  numbers  under  roentgen  treatment  he 
changes  to  thorium  X  and  follows  with  \igorous  treatment  with 
arsenic.  In  case  of  flaring  up  of  the  leukemia  while  under  roentgeno- 
therapy arsenic  should  be  given  a  trial.  With  acute  leukemia  all 
treatment  seems  to  lie  hopeless,  but  as  it  is  not  always  possible  to 
differentiate  the  acute  form  Hahn  advises  the  trial  of  thorium  X  com- 
bined   with    a    vigorous    course   of   arsenic. 


Experiences  of  the  New  York  Board  of  Health  in  Typhoid  Immuni- 
zation.— Harris  and  Ogax  (Jour.  Anur.  Med.  Assn.,  1915,  Ixiv,  3) 
say  that  accurate  observations  recorded  in  hundreds  of  thousands 
of  cases  leave  no  doubt  as  to  the  preventative  powers  of  antityphoid 
vaccination  in  all  but  a  relatively  insignificant  number.  In  those 
few  cases  subsequently  affected,  vaccination  strikingly  decreases  the 
morbidity  and  the  mortality.  Severe  reactions  are  rare,  but  in  order 
to  avoid  such  reactions  it  is  necessary  to  carefully  observe  certain 
precautions.  Antityplioid  vaccine  should  never  be  administered  to  any 
but  the  healthy.  In  order  to  permit  of  slow  absorption  the  puncture 
of  a  vein,  or  intramuscular  injection  must  be  avoided.  Children 
especially  should  avoid  exposure  to  the  sun  following  the  administra- 
tion of  the  vaccine.  Antityphoid  vaccine  should  not  be  given  during 
the  menstrual  period  or  during  pregnancy.  No  hard  work  or  indulgence 
in  alcohol  should  t)e  allowed  after  the  injection.  Care  should  be  taken 
not  to  reinject  the  vaccine  in  indurated  areas.  The  authors  state 
that  when  the  incubation  period  has  liegun,  the  time  for  antityphoid 
vaccination  has  passed.  Long  and  continued  exposure  to  overwhelming 
doses  of  typhoid  liacilli  (in  those  who  are  in  close  contact  with  cases 
and  especially  in  epidemics)  may  nullify  the  immunizing  process  of 
antityphoid  vaccine,  and  an  attack  may  therefore  follow  one  or  more 
injections.  In  fact  antityphoid  inoculation  seemed  to  hasten  the  onset 
in  cases  cited  by  the  authors.  Chronic  illness  such  as  tuberculosis  as 
well  as  debility  or  fatigue  from  other  causes  predisposes  to  severe 
reactions.  The  disease  may  develop  after  a  complete  immunizing 
course  of  treatment,  in  exceptional  instances  in  which  debility  and 
fatigue  exhaust  the  defensive  powers  of  the  body,  and  when  exposure 
to  massive  doses  of  typhoid   bacilli  exists. 


The  Treatment  of  Typhoid  Bacilli  Carriers. — Gkho.mk  and  Lexz 
(Brrl.  .klin.  Wchnschr.,  191.5,  lii,  341)  w'ere  able  to  render  the  stools 
free  of  typhoid  bacilli  in  three  men,  who  were  apparently  becoming 
chronic  carriers  by  giving  thymol  in  combination  with  animal  charcoal. 
Thymol  was  selected  as  an  efficient  disinfectant  and  the  charcoal  was 
combined  with  it  on  the  theory  that  the  charcoal  would  absorb  the 
thymol  and  thus  inhibit  its  absorption  by  the  tissues  and  permit  it  to 
act  as  an  intestinal  antiseptic  for  a  longer  period  of  time  and  over  a 
greater  portion  of  the  intestinal  tract.  This  theory  seemed  to  be  con- 
firmed bv  the  urinarv  examinations  which  denoted  nmch  slower  ab- 
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sorption  of  the  drug.  The  thymol  and  charcoal  were  given  in  doses 
of  one  gram  each  three  times  a  day;  the  charcoal  half  an  horn*  before 
meals  and  the  thymol  half  an  hour  after  meals.  These  doses  were 
continued  for  from  one  to  two  weeks.  The  bacterial  content  of  the 
stools  of  normal  individuals  was  tested  after  charcoal  alone  and  after 
thymol  alone  and  showed  a  distinct  reduction  but  the  diminution  in 
bacteria  was  far  greater  when  they  were  given  together.  The  authors 
are  of  the  opinion  that  this  method  is  an  eflficient  way  of  inducing 
intestinal  disinfection. 
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The  Disinfection  of  the  Skin  Before  Operation. — At  a  Meeting  of 
the  Obstetrical  Society  of  Berlin,  Franz  (Ztschr.f.  Geburtsh.  u.  Gyndk., 
1915,  Ixxvi)  stated  that  the  use  of  the  sterile  rubber  glove  had  solved 
the  problem  of  disinfecting  the  hands.  The  question  still  remains  as 
to  what  should  be  done  with  the  skin  at  the  field  of  operation.  We  may 
recall  the  elaborate  methods  which  have  been  tried,  consuming  from 
twenty  minutes  to  a  half  hour.  The  use  of  iodine  has  matle  such  disin- 
fection much  shorter  and  less  complicated.  Franz  compares  the  results 
obtained  by  the  use  of  iodine  in  disinfecting  the  skin  at  the  field  of 
operation  during  one  year.  There  were  273  abdominal  sections,  and 
as  some  were  Alexander  operations  with  double  incisions  there  were 
334  incisions.  The  mortality  was  5.4  per  cent.  Perfect  healing  without 
secretion  occurred  in  81.7  per  cent.  Wound  abscess  formed  in  6.9 
per  cent.,  and  there  was  secretion  in  the  wound  in  6.6  per  cent. 

He  compares  these  results  with  the  work  of  another  year,  in  which 
the  following  method  was  used"  On  the  day  preceding  operation, 
the  patient  had  a  very  thorough  general  bath.  In  some  cases  the 
abdomen  was  cleansed  with  cotton  dipped  in  alcohol.  No  other  local 
disinfection  was  practised.  In  this  series  there  were  324  abdominal 
sections,  with  cSl  Alexander  operations,  the  latter  making  405  inci- 
sions. The  mortality  was  4.()  per  cent.,  while  85.9  per  cent,  of  the 
cases  had  perfect  healing  without  complications.  Abscess  formed 
in  the  wound  in  8.1  per  cent.,  and  there  was  secretion  in  the  wound  in 
3.3  per  cent.  When  the  two  series  are  compared  the  results  are  all  in 
favor  of  the  bath  and  occasional  alcohol  method  only,  except  in  the 
occurrence  of  abscess  in  the  wound.  By  the  iodine  method  there  was 
a  smaller  percentage  than  by  the  other,  but  this  is  countt-rbalanced 
by  the  fact  that  in  the  simpler  method  secretion  occurred  nnicli  more 
rarely  in  the  wound.  In  discussion,  Fronune  described  experiments 
which  he  had  made  upon  some  of  the  pregnant  smaller  animals  to 
obtain  their  young  in  absolutely  sterile  conditions.  To  do  this  the 
young  were  delivered  by  Cesarean  section,  in  a  carefully  sterilizeil 
rodiii,  and  were  then  fed  upon  sterile  food  to  avoid  any  jxissible  con- 
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taniination  with  bacteria.  The  young  so  dehvered  were  stronger  and 
grew  much  faster  than  those  born  in  the  ordinary  way.  The  room  was 
so  constructed  that  manipulation  could  be  performed  w'ith  the  hands 
covered  with  rubber  gloves,  without  admitting  air  which  contained 
bacteria.  The  further  experiment  was  tried  of  making  abdominal 
incisions  upon  these  sterile  animals  to  determine  the  healing  of  the 
wound.  When  the  stitches  were  removed  the  wounds  were  found  per- 
fectly clean,  but  the  edges  were  not  in  immediate  apposition.  The 
result  would  indicate  that  some  bacteria  are  a  benefit  to  the  healing 
of  the  wound.  Jolly  recalled  Olshausen's  habit  in  cases  of  recently- 
ruptured,  ectopic  pregnancy,  to  operate  without  preparing  the  abdomi- 
nal wall  at  all,  and  simply  pour  alcohol  over  the  instruments.  The 
results  were  excellent.  No  patient  died  of  septic  infection,  and  the 
wounds  healed  without  complications.  Jolly  believed  that  the  skin 
at  the  umbilicus  was  most  dangerous  through  retained  secretions  and 
bacteria.  Hammerschlag  had  tried  applying  wet  dressings  of  bich- 
loride solution  to  the  abdominal  wall  for  twelve  hours  preceding  opera- 
tion. He  had  seen  one  fatal  bichloride  poisoning  as  a  result.  Bumm 
had  noticed  that  with  the  same  precautions  a  series  of  cases  would 
proceed  w'ith  excellent  healing  of  abdominal  wounds,  and  then  would 
come  a  series  where  stitch  abscess  and  other  complications  would 
arise.  At  times  in  a  Clinic  nurses  and  physicians  show  a  tendency 
to  suppurating  eruptions  of  the  skin.  Bumm  described  this  to  be  the 
gradual  development  of  bacteria  in  the  hospital  itself,  and  especially 
where  cases  were  brought  in  infected,  or  where  malignant  growths 
proceded  to  suppuration. 


Abdominal  Cesarean  Section  Under  Local  Anesthesia. — Webster 
{Snrg.,  Gynec,  and  Ohst.,  May,  1915)  adds  three  others  to  his  list  of 
cases  of  Cesarean  section  under  local  anesthesia.  The  first  patient  had 
been  in  labor  twenty-four  hours  and  was  somewhat  exhausted,  the 
fetal  head  very  hard,  large  and  above  the  pelvic  brim,  the  cervix  dilated. 
The  operation  was  successful,  the  child  weighing  nine  pounds,  ten 
ounces.  The  patient  remained  quiet  throughout  the  operation.  The 
second  patient  was  a  girl  of  thirteen  3'ears  and  some  months  at  full 
term  pregnancy,  the  head  to  large  to  pass  the  pelvis.  The  child  weighed 
eight  pounds,  three  ounces,  and  the  mother  remained  quiet  fluring 
the  operation.  The  third  patient  had  placenta  previa  and  pulmonary 
tuberculosis.  Novocain  was  used  with  her,  and  to  prevent  further 
impregnation,  the  Fallopian  tubes  were  divided.  The  results  were 
satisfactory.  He  also  reports  the  case  of  a  woman  who  had  a  hernia 
of  the  fundus  uteri.  The  hernial  sac  which  was  composed  of  the  fun- 
dus w^as  about  three  inches  wide,  on  the  left  of  the  middle  line,  rising 
about  an  inch  and  a  half  above  the  level  of  the  uterine  wall.  When 
the  uterus  contracted  the  hernia  was  made  more  prominent  by  the 
amniotic  liquid  forced  into  it.  On  section  the  hernial  i)ortion  was 
removed,  as  it  was  only  one-eighth  of  an  inch  thick.  He  also  per- 
iormed  section  under  local  anesthesia  upon  a  woman,  who,  in  a  pre- 
vious pregnancy  had  fallen  on  a  bread  knife  which  had  perforated 
the  anterior  abdominal  wall  and  uterus,  necessitating  an  abdominal 
Cesarean  section.  Within  two  months  of  this  operation  she  again 
became  pregnant.     At  the  second  operation,  the  uterine  incision  was 
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made  two  inches  from  the  old  scar  and  parallel  with  it.  The  old  inci- 
sion was  found  very  thin  and  the  tissue  was  dissected  out  to  secure 
good  union.  To  prevent  the  pain  of  infiltration  for  local  anesthesia 
caused  by  the  introduction  of  the  needle,  Webster  has  given  nitrous 
oxide  gas.  In  this  way  infiltration  can  be  performed  without  haste 
and  large  areas  of  the  skin  rendered  without  sensation. 


AnesthesiainLabor  by  Nitrous  Oxide  Gas. — Werster  {Surg.,  Gyncc, 
and  Ohst.,  May,  1915)  describes  the  use  of  nitrous  oxide  gas  alone,  or 
mixed  with  oxygen,  3  per  cent.  With  the  use  of  a  small  inhaler  that 
covers  the  nose  alone  during  the  pain  of  contraction,  sufficient  gas 
may  be  given  to  abolish  consciousness  without  lessening  the  pains. 
This  method  is  used  during  the  second  stage,  the  anesthetic  is  with- 
drawn between  the  pains.  The  expense  need  not  exceed  Slo  for  any 
case,  and  may  be  reduced  to  about  So,  with  care. 


Nephrectomy  During  Pregnancy. — Harrigan  (Surg.,  Gyncc,  and 
Obst.,  June,  191.5)  describes  the  case  of  a  patient,  four  months  advanced 
in  her  first  pregnancy,  who  had  an  alveolar  abscess.  This  ruptured  spon- 
taneously, but  the  patient  developed  a  chill  with  high  fever.  Examina- 
tion of  the  blood  revealed  a  Aery  high  leukocytosis  and  the  symptoms 
pointed  to  unilateral  hematogenous  infection  of  the  kidney.  Accord- 
ingly the  right  kidney  was  removed  and  found  to  be  the  site  of  mul- 
tiple suppurative  infection.  The  patient  went  on  in  pregnancy  until 
seven  and  one-half  months,  when  an  attack  of  toxemia  developed,  and 
labor  was  induced  and  a  viable  child  was  born,  which  sur\ived.  Two 
years  after  the  patient  was  in  excellent  health  and  apparently  suffered 
no  inconvenience  from  the  loss  of  the  kidney.  Harrigan  has  collected 
36  cases  from  the  literature,  and  among  these  the  idtimate  result  is 
stated  in  30,  of  whom  28  recovered.  Of  these  20  went  to  lal)or  without 
accidents  or  complications.  Two  aborted,  and  in  two  abortion  was 
induced.  Should  the  indications  be  present  the  obstetrician  need  not 
hesitate  to  remove  the  kidney  from  a  pregnant  patient.  The  reviewer 
has  seen  several  women  having  l)ut  one  kidney  pass  through  pregnancy 
and  labor  successfully.  In  one  instance  a  woman  whose  kidney  had 
been  removed  for  tubercultnis  infection  and  was  without  adetiuate 
care  during  pregnancy,  had  eclampsia  from  which  she  recoveretl. 


The  Duration  of  Pregnancy. — Peters  (/rntralh.  f.  (ripiak.  Xo.  17, 
1915)  discussed  this  subject  before  the  Obstetrical  Society  of  \'ienna. 
He  calls  attention  to  methods  already  in  use  for  estinuiting  the  duration 
of  pregnancy,  which  fix  the  average  at  270  days.  In  comparative 
studies  with  cows,  in  over  .3000  cattle,  the  average  was  284  days,  with  a 
variation  l)etween  the  longest  and  shortest  pregnancies  of  72  days. 
He  quotes  observations  in  Winckel's  Clinic,  where  in  16,(X)0  labors 
pregnancy  in  31  cases  had  last(>d  from  302  to  'A'2'2  days;  in  12  cases 
291  (lays.  In  the  general  series,  in  71  per  cent,  pregnancy  had  lasted 
more  than  2S()  days  after  the  termination  of  menstruation,  and  in 
^V2  per  cent,  pregnancy  lasted  over  270  days  after  conception.  In 
general  from  2  to  3  per  cent,  of  pregnancies  were  consideral)ly  prolonged. 
The  weight  of  the  child  increased  in  proportion  to  the  length  of  preg- 
nancy. As  an  aid  in  estimating  the  duration  of  pregnancy  it  must 
be  remembered  that  ovulation  occurs  from  fifteen  to  nineteen  days 
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after  the  beginning  of  the  last  period  and  from  thirteen  to  nine  days 
before  the  beginning  of  the  next  period.  The  average  period  of  preg- 
nancy after  conception  mnst  be  taken  as  practically  270  days.  If  we 
calcnUite  more  closely  upon  these  data  the  average  duration  of  preg- 
nancy is  from  261  to  268  days.  It  must  l)e  rememljcred  that  variations 
in  the  nutrition  of  the  fetus  play  an  important  part  in  the  duration  of 
pregnancy,  also  variations  in  the  type  of  menstruation  in  the  mother. 
Tlie  influence  of  season,  climate,  race,  and  many  other  incidental  factors 
affect  this  problem.  In  discussion,  Schauta  beheved  that  the  best 
method  of  practical  reckoning  was  to  consider  pregnancy  as  enduring 
270  days  after  conception  and  280  days  from  the  last  period.  He 
draws  attention  to  the  many  difficulties  in  exact  computation.  He 
would  take  the  first  day  of  the  last  period,  record  the  day  of  labor, 
and  from  this  sum  total  of  days  subtract  IS  or  19.  This  would  give 
the  probable  time  of  pregnancy. 


The  Effects  Produced  by  Placental  Extract. — Colle  {Aim.  di  Osiet. 
No.  4,  1915)  has  experimented  with  placental  extract  by  injection  into 
animals.  He  finds  that  when  placed  directly  in  the  circulation  it  causes 
toxic  symptoms,  that  when  introduced  into  other  channels  of  the  body, 
this  toxic  element  is  absent.  When  injected  into  the  veins  it  causes 
increased  coagvdation.  It  produces  a  lessening  of  blood-pressure  of 
variable  duration  without  excitement  of  the  vasomotor  centre.  It 
has  a  tendency  to  lessen  the  respiratory  rate  and  has  little  influence 
upon  the  heat  centre.  In  a  normal  pregnant  patient  it  does  not  bring 
on  premature  labor,  but  may  stimulate  the  occurrence  of  labor  at  term. 
The  maternal  portion  of  the  placenta  is  less  active  in  its  results  than  the 
fetal  portion.  The  blood  obtained  from  the  placenta  has  the  same  effect 
as  placental  extract.  \Yhen  placental  extract  is  made  before  the 
placenta  has  been  thoroughly  washed  of  all  soluble  material  the  extract 
is  more  efficient  than  if  the  placenta  had  been  cleansed  of  its  products. 
The  efficiency  of  placental  extract  is  in  inverse  proportion  to  its  concen- 
tration. Putrefactive  changes  in  the  placenta  diminish  the  efficiency 
of  its  action.  The  nitrogenous  contents  of  the  placenta  vary  in  difierent 
cases  and  with  different  species  of  animals.  Experiments  show  that  the 
effect  produced  by  placental  extract  may  vary  greatly  in  different 
cases.  The  effect  upon  an  animal  varies  considerably  with  the  rapidity 
of  injection,  for  the  rapid  introduction  of  a  large  cpiantity  of  placental 
extract  may  prove  fatal.  In  these  cases  no  evidence  of  thrombosis  or 
embolism  is  found.  When  placental  extract  is  subjected  to  the  action 
of  the  centrifuge  there  seems  to  be  no  essential  tlifl'erence  in  the  material 
obtained. 


The  Delivery  of  the  Placenta. — Kirkpatrick  (Jour.  Ohst.  (ind  Gynrc. 
Brit.  Kinp.,  January,  1915j  writes  concerning  methods  employed  to 
secure  the  delivery  of  the  placenta.  He  finds  that  in  1767  Harvie 
published  a  pamphlet  in  which  he  called  attention  to  the  danger  of 
pulling  upon  the  cord,  and  recommended  pressing  downward  and 
toward  the  pubes  upon  the  uterus  to  expel  the  placenta.  This  method 
was  not  the  Crede  method,  in  that  it  di<l  not  compress  the  uterus 
from  before  backward,  but  it  was  a  great  improvement  iipon  the 
delivery  of  the  placenta  by  pulling  upon  the  cord,  and  foreshadowed 
the  Crede  method. 
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The  Schick  Reaction. — Schick,  of  Vienna  (Miinch.  mrd.  ]]'chnschr., 
November  25,  1913,  2()0S),  and  Park,  of  New  York  (Park,  Zingher, 
and  Serota,  Arch.  Prdiaf.,  1915,  xxxi,  481)  find  that  the  blood  serum  of 
about  80  per  cent,  of  the  newl:)orn,  from  50  to  00  per  cent,  of  cliildren, 
and  90  per  cent,  of  adults  contains  sufficient  dipiitheria  antitoxin  to 
protect  them  against  diphtheria.  A  positive  Schick  reaction  is  suffi- 
ciently delicate  to  indicate  less  than  ^^  of  a  unit  of  antitoxin  in  1  c.c. 
of  blood  serum.  Such  persons  are  susceptible  to  diphtheria.  The 
Schick  reaction  consists  in  injecting  -^  of  a  minimum  lethal  dose  of 
diphtheria  toxin  for  a  250-gram  guinea-pig  into  tlie  skin.  Br.NDE.sEK 
[Jour.  Amer.  Med.  Assn.,  1915,  Ixiv,  1203)  concludes  as  follows:  (1) 
By  means  of  the  Schick  test  we  are  in  a  position  to  tell  definitely  who 
is  susceptible  to  diphtheria  and  when  an  epidemic  l)reaks  out  can 
inject  those  and  those  only,  paying  no  further  attention  to  the  one 
giving  a  negative  reaction.  (2)  By  it  the  danger  of  cross-infection  is 
greatly  decreased.  Children  with  diphtheria  that  have  had  scarlet 
fever  and  are  therefore  immune  from  scarlet  fever  can  be  placed  in 
scarlet  fever  wards  when  the  inmates  yield  negative  Schicks,  etc.  (3) 
It  permits  a  great  reduction  in  antitoxin  bills.  ^Vluch  needless  pain  and 
annoyance  of  patients  is  avoided  and  the  possibility  of  anaphylactic 
shock  is  greatly  minimized.  Gkakf  and  (jInsbkiu;  [Jour.  A)iier.  Med. 
Assn.,  1915,  Ixiv,  1205)  conclude  as  follows:  (1)  The  most  susceptible 
age  is  between  one  and  five  years.  (2)  Inmiunity  obtained  by  ha\  ing 
tlu'  disease  or  by  the  use  of  immunizing  doses  of  antitoxin  lasts  from  a 
month  to  several  years,  varying  greatly  in  different  individuals  and  being 
very  brief  in  children.  (3)  The  Schick  test  is  a  helpful  agent  in  testing 
the  efficiency  of  immunization  by  antitoxin  as  well  as  the  natural 
innnunity  existing  in  many  persons.  (4)  It  has  helped  to  place  on  more 
certain  grounds  the  assurance  that  i)ad  cases  of  dij)htheria  should 
recei\e  early  and  large  doses  of  antitoxin  by  intravenous  injections. 
Antitoxin  is  ten  timers  as  etlective  when  so  used,  as  compared  with  the 
ordinary  methods  of  administration.  (5)  Park  has  obtained  results  in 
families  showing  a  striking  similarity  in  reactions  to  the  test.  If 
the  youngest  child  of  a  family  has  a  negative  reaction,  all  the  older 
children  are  likely  to  be  negative,  and  if  the  older  children  are 
positiv<',  tlu'  young  ones  are  also.  When  variations  are  found,  the 
younger  children  show  the  positive  reaction.     Moody  {Jour.  Amer.  Mrd. 
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Assn.,  1915,  Ixiv,  120(j)  concludes  as  follows:  (I)  The  test  is  of  definite 
clinical  value  in  difTerentiating  between  persons  who  are  susceptible 
to  diphtheria  and  those  who  are  not  susceptible,  and  is  therefore 
useful  in  determining  which  cases,  of  those  to  be  placed  in  an  environ- 
ment where  the  liability  to  exposure  is  great,  should  be  iunnunized. 

(2)  It  is  of  great  value  in  differentiating  between  clinically  doubtful 
cases  of  diphtheria,  positive  reactions  being  obtained  in  clinical  cases, 
negative  reactions  in  carriers.  (3)  It  is  useful  in  experimental  work 
in  determining  the  effects  of  various  forms  of  immunization  and  the 
duration  of  innnunity  conferred  by  these  methods.  (4)  It  has  a  definite 
value  in  the  handling  of  diphtheria  epidemics  in  institutions.  Kolmer 
and  MosHAGK  (Ainer.  Jour.  Dis.  Child.,  ]\Iarch,  191."))  studied  "The 
Schick  Toxin  Reaction  for  Immunity  in  Diphtheria,"  and  sunnnarize 
their  observations  as  follows:  (1)  The  toxin  skin  reaction  is  a  valuable 
and  reliable  method  for  detecting  susceptibility  to  diphtheria.  (2) 
Persons  reacting  negatively  to  this  test  usually  contain  at  least  irV 
unit  of  diphtheria  antitoxin  per  cubic  centimeter  of  serum,  and  this 
amount  of  antitoxin  is  probably  sufficient  to  protect  against  infection. 

(3)  Persons  reacting  weakly  or  strongly  positive  usually  contain  less 
than  t'ij  of  a  unit  of  antitoxin  {)er  cubic  centimeter  of  serum  or  none 
at  all.  These  persons  may  l)e  regarded  as  susceptible  to  diphtheria 
and  in  the  event  of  exposure  to  infection  should  be  passively  inununizcd 
with  an  injection  of  antitoxin.  (-1)  About  40  or  oO  per  cent,  of  children, 
ranging  from  one  to  fifteen  years  of  age,  react  positively  to  the  toxin 
test;  this  means  that  the  preliminary  use  of  the  toxin  test  will  elinn'nate 
the  necessity  of  administering  prophylactic  doses  of  antitoxin  to  about 
50  per  cent,  of  children.  (5)  The  toxin  reaction  indicates  that  the  im- 
munity conferred  by  an  injection  of  antitoxin  l)egins  to  (lisapj)ear  after 
ten  days  and  has  generally  passed  away  entirely  after  four  weeks,  (fi) 
The  increased  susceptibility  of  persons  with  scarlet  fever  to  diphtheria 
is  shown  by  the  toxin  reaction;  even  after  the  injection  of  antitoxin 
about  10  per  cent,  are  susceptible  within  ten  days.  (7)  According  to  the 
toxin  reaction  the  innnunity  conferred  by  an  attack  of  diphtheria  is 
usually  of  short  duration  or  entirely  absent.  (8)  The  most  practical 
application  of  the  toxin  reaction  consists  in  applying  the  test  as  a 
preliminary  measure  to  all  persons  who  have  been  exposed  to  diphtheria 
and  imnumizing  only  those  who  react  positively. 


Pellagra. — The  Thompson-McFadden  Pellagra  Connnission  of  the 
New  York  Post-Graduate  Medical  School  and  Hospital  has  just  issued 
its  second  progress  report,  in  which  it  presents  data  confirming  the 
previous  impression  that  the  disease  is  communicable  and  in  some  way 
associated  with  insanitary  methods  of  sewerage  disposal.  These  con- 
clusions are  directly  opposed  to  those  of  Goldberger,  of  the  Public 
Health  Service,  whose  studies  led  him  to  believe  that  pellagra  is 
due  to  a  faulty  dietary.  The  conclusions  of  the  Thompson-McFadden 
Pellagra  Commission,  consisting  of  J.  F.  Siler,  P.  E.  Garri.son  and  W.  J. 
MacXeal,  are  as  follows:  (1)  The  large  active  foci  of  pellagra  in 
Spartansburg  County  were  found  in  and  near  the  large  centres  of  popula- 
tion, and  particularly  in  the  cotton-mill  villages.  (2)  Children  under 
the  age  of  two,  adolescents  for  about  five  years  following  pul)erty, 
and  adult  males  in  the  active  period  of  life  were  least  frecpiently  affected 
by  pellagra.     On  the  other  hand,  women  from  twenty  to  forty-four 
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years  of  age,  old  persons  of  both  sexes,  and  children  from  two  to  ten 
years  of  age  were  most  frequently  affected.  (3)  No  definite  connection 
between  occupation  and  the  occurrence  of  pellagra  has  been  found, 
although  the  high  pellagra  morbidity  in  the  women  and  children  points 
to  the  home  as  the  place  in  which  the  disease  is  usually  contracted. 
(4)  In  the  group  of  incident  cases  most  thoroughly  studied,  evidence 
of  close  association  with  a  preexisting  case  was  disclosed  in  more  than 
80  per  cent.  (5)  A  house-to-house  canvass  of  the  homes  of  over  5000 
people  living  in  six  endemic  foci  of  pellagra  failed  to  disclose  any  definite 
relation  of  the  disease  to  any  element  of  the  dietary.  (6)  In  these 
six  villages  new  cases  of  pellagra  originated  almost  exclusively  in  a 
house  in  which  a  preexisting  pellagrin  was  living,  or  next  door  to  such 
a  house,  suggesting  that  the  disease  has  spread  from  old  cases  as  centres. 

(7)  So  far  as  we  ha\e  observed,  pellagra  has  spread  most  rapidly  in 
districts  where  insanitary  methods  of  sewage  disposal  have  been  in  use. 

(8)  Additional  evidence  has  been  obtained  to  sjipport  the  conclusion 
that  flies  of  the  genus  Simulium   have  nothing  to  do  with  pellagra. 

(9)  Animal  inoculations  and  the  experimental  study  of  intestinal 
bacteria  have  not  yielded  conclusive  results.  (10)  The  studies  of  the 
blood  have  shown  a  lymphocytosis  in  most  cases,  but  have  not  dis- 
closed any  constant  abnormality  characteristic  of  pellagra.  (11) 
There  is  no  evidence  of  inheritance  of  pellagra.  (12)  The  immediate 
results  of  hygienic  and  dietetic  treatment  in  adults  have  been  good,  but 
after  returning  to  former  conditions  of  environment,  most  of  the  cases 
have  recurred.     In  children,  prognosis  is  very  much  more  favorable. 


Geographic  Distribution  of  Plague  and  Its  Menace  to  the  United 
States.— W.  C.  Rccker  iPuhlir  Ihalth  Rrporfs,  INIay  14,  191."),  p.  1428), 
in  his  article,  recites  the  distribution  of  bubonic  plague  throughout 
the  world  with  special  reference  to  the  lines  of  travel  from  such  localities 
to  the  various  borders  of  the  Ignited  States.  The  measures  to  be 
adopted  for  the  prevention  of  the  introduction  of  plague  into  the 
I  nited  States  are  considered  under  four  general  heaclings.  The  first 
of  these  is  the  maritime  quarantine,  'which  the  author  states  can  be 
absolutely  effective  only  at  the  cost  of  great  interference  with  com- 
merce. The  second  line  of  defen.se  is  at  the  wharves  and  consists  in 
the  prevention  of  embarkation  or  disembarkation  of  rodents;  but 
this  is  a  measure  on  which  absolute  reliance  cannot  be  placed.  The 
third  line  of  defen.se  consists  in  the  immunization  of  human  beings 
against  bubonic  i)lague;  but  this  is  at  best  a  poor  procedure  and,  in  the 
absence  of  an  ej)idemic,  is  manifestly  impracticable.  The  fourth  line 
of  defense  consists  in  rat-proofing  the  environment  in  which  man  works 
and  lives.  All  other  methods  of  prevention  may  l)e  used;  but  the 
one  on  which  the  greatest  reliance  can  be  placed,  and  from  which  lasting 
protection  may  be  obtained,  is  by  the  insulation  of  man  from  the 
.inimal  wliich  serves  as  the  disseminator  of  bubonic  plague.  .Any 
city  which  will  ren(l(>r  it.self  completely  rat-proof  need  have  no  fear 
\vhatev(>r  of  the  disease.  The  eradication  of  plague  from  the  city  of 
New  Orleans  has  already  cost  the  Federal,  State,  and  numicipal  govern- 
ments upward  of  S4()0,()0(),  e\chisi\c  of  the  large  sums  which  corpor- 
ations and  pri\ate  indi\iduals  liaxc  expiMided  in  rat-proofing.  This 
amount  of  money  would  have  gone  a  long  way  toward  building  perma- 
nent fortifications  against  rats. 
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A  Microscopic  Test  For  Pasteurized  Milk. — Frost  {.lour.  Anier.  Med. 
Assn.,  1915,  Ixiv,  821)  started  to  work  upon  the  theory  that  it  would 
be  possible  by  means  of  an  iufrn  vifam  stain  to  color  live  leukocytes. 
In  this  way  the  live  cells  in  raw  milk  could  then  be  distinjiuished  from 
the  dead  cells  in  heated  milk.  Frost  uses  one  part  of  a  saturated 
aqueous  solution  of  methylene  blue  to  five  parts  of  the  milk  to  be  tested. 
The  dye  should  be  added  to  the  milk  slowly  to  prevent  the  possibility 
of  the  stain  coagulating  the  milk.  The  stain  is  left  in  contact  with  the 
milk  for  fifteen  or  twenty  minutes,  and  the  sediment  of  the  stained 
milk  is  precipitated  in  a  centrifuge  and  spread  on  a  glass  slide.  When 
the  smear  is  dry  it  is  ready  for  examination.  The  entire  microscopic 
field  is  stained  a  light  blue  in  the  ca.se  of  raw  milk.  In  this  blue  back- 
ground appear  numerous  clear  areas,  the  smaller  ones  V)eing  fat  globules, 
the  larger  ones  leukocytes.  On  the  other  hand,  the  smears  made  from 
heated  milk  do  not  have  the  background  as  deeply  stained,  and  the 
leukocytes  are  always  more  deeply  stained  than  the  l^ackground. 
Only  the  polymorphonuclear  leukocytes  react  in  this  way,  for  the 
mononuclear  cells  are  alwavs  well  stained. 


The  Germicidal  Action  of  the  Ultraviolet  Ray. — Hotghton  and 
Lkwis  (Amrr.  Jour.  Pub.  Unihh,  1914,  v,  22.'))  conclude  that:  The 
ultraviolet  rays  produced  by  the  ("ooper-Hewitt  mercury  arc  have  a 
strong  bacterial  action.  Certain  species  of  bacteria  in  aqueous  sus- 
pension, including  spore-forming  organisms,  are  killed  by  exposure  to 
the  rays.  Molds,  however,  are  only  partially  destroyed  by  the  ultra- 
violet light.  The  action  seems  to  be  a  photo-mechanical  process,  and 
is,  in  all  probability,  due  to  absorption  of  the  idtraviolet  rays  by  the 
bacterial  protoplasm.  Water,  wines,  many  inorganic,  and  a  number  of 
organic  substances  in  aqueous  solution,  can  be  sterilized  by  ultraviolet 
light.  Bacterial  vaccines  require  a  prolonged  action.  Proteins  and 
other  bodies  of  high  molecular  weight  interfere  with  the  action  of  the 
rays.  Turbidity,  both  organic  and  inorganic,  has  a  similar  action. 
Color,  within  certain  limits,  seems  to  have  no  influence. 


Protective  Inoculation  Against  Mumps.  .\.  V.  Hess  iProc.  Sor. 
Exper.  Biol,  nnd  Mrd.,  191.3,  xii,  144)  calls  attention  to  the  fact  that 
mumps  confers  a  marked  imnumity  and  that  second  attacks  are  rare. 
He  therefore  used  the  blood  of  convalescents  as  a  prophylactic.  Six 
to  8  c.c.  was  injected  intramuscularly  in  17  cases.  The.se  children  were 
in  wards  where  there  had  been  cases  of  mumps  for  the  past  month 
and  where  it  continued  to  appear  for  a  month  following  the.se  inocida- 
tions.  In  no  case  did  one  of  the  inoculated,  children  develop  mumps, 
whereas  one-third  to  one-half  of  the  non-inoculated  cases  developed  the 
disease.  The  blood  was  taken  from  children  who  had  just  recovered 
or  had  been  well  for  about  ten  days.  It  would  seem  that  this  proceed- 
ing could  be  made  use  of  in  the  institution  as  well  as  in  the  home,  and 
that  this  type  of  therapy  could  be  adapted  in  the  case  of  measles  and 
other  infectious  diseases. 
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Hypertrophy  of  Right  Heart  Following  Inflammatory  Thickening  of 
Pulmonary  Arterioles. — Schutte  {Centralh.  f.  Path.,  1914,  xxv,  483) 
reports  this  finding  in  a  woman  aged  seventy-four  years,  who  died 
of  cardiac  insufficiency  Avith  generalized  edema.  The  right  ventricle 
was  hypertrophied  and  dilated  and  formed  the  apex  of  the  heart. 
The  left  heart  with  its  valves  was  quite  normal  and  the  aorta  with  its 
branches  was  unusually  free  from  sclerotic  change.  Macroscopicall}'^ 
nothing  was  found  to  account  for  the  hypertrophy  and  dilatation  of  the 
heart.  The  microscopical  study  of  the  lung,  however,  showed  a  thick- 
ening of  the  intima  of  the  pulmonary  arterioles  of  certain  constant 
caliber.  The  vessels  of  only  a  particular  size  appeared  with  the  intimal 
lesion  and  the  condition  was  more  marked  in  the  left  upper  lobe  than 
elsewhere.  The  intimal  thickening  was  of  an  inflammatory  and  pro- 
liferative kind.  No  associated  lesion  was  found  to  explain  the  localized 
inflammatory  process  of  the  arteries  of  the  lungs. 


The  Localization  of  Emboli  in  the  Lung. — Ribbert  observed  that 

emboli  coming  from  the  inferior  vena  cava  usually  localized  in  the 
lower  lobe  of  the  lung.  This  was  substantiated  by  Kundrat  who  found 
that  the  emboli  of  puerperal  sepsis  passed  to  the  lower  lobes  while 
those  of  otitic  origin  were  found  in  the  upper  lobes.  The  aninuil  ex- 
periments of  Virchow,  however,  showed  that  foreign  bodies  introduced 
into  the  jugular  vein  of  the  dog  were  most  commonly  found  in  the  lower 
lobes,  while  similar  experiments  by  Behring  with  tubercle  bacilli 
demonstrated  the  most  usual  lesion  in  the  upper  segments  of  the  lung. 
Kretz  in  following  human  autopsy  material  came  to  the  same  conclusion 
as  Ribbert  and  his  pupil  Helly  substantiated  these  results  in  a  series 
of  animal  experiments.  It  would  appear  from  these  findings  that  there 
are  definite  currents  witliin  the  blood  mass  of  the  heart  and  large 
veins.  In  fact,  Kretz  has  suggested  a  theory  of  these  currents  by  which 
the  blood  of  the  upper  cava  passes  to  the  upper  pulmonary  artery  and 
from  here  goes  through  the  heart  in  such  a  maimer  that  it  is  driven  into 
the  aorta  and  to  the  lower  portion  of  the  body.  The  blood  returning 
from  these  parts  by  the  inferior  cava  is  driven  to  the  lower  pulmonary 
system  and  upon  its  return  to  the  left  heart  passes  to  the  aorta  so  that 
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it  reaches  the  vessels  of  the  upper  extremities  and  head.  These  rather 
far-fetched  theories  have  not  been  substantiated  by  others.  Alwexs 
and  Frick  (Frank.  Ztschr.  f.  Path.,  1914,  xv,  315)  carried  out  animal 
experiments  in  which  they  injected  bismuth  suspensions  into  the  ear  or 
femoral  veins.  The  lungs  were  examined  during  life  and  after  death 
with  the  Roentgen-ray.  By  this  means  the\'  were  able  to  observe  the 
course  of  the  injected  materials  quite  accurately.  Besides  this,  histo- 
logical examination  of  the  specimens  was  also  undertaken.  They  were 
unable  to  agree  with  the  Kretz  findings  and  could  ofl'er  no  evidence  that 
the  blood  from  the  upper  and  lower  portions  of  the  body  remained  in 
separate  streams.  In  the  living  animal  they  could  observe  that  the 
blood  in  the  ventricles  was  fully  mixed.  They  found,  however,  that  the 
injection  of  larger  quantities  of  foreign  nuiterial  led  to  the  localization 
of  much  of  it  in  the  lower  lobes  of  the  lung.  This  localization  occurred 
in  this  tissue  regardless  whether  it  was  introduced  into  the  jugular 
or  femoral  veins. 


Variability  of  Pathogenic  Bacteria. — Bacteriologists  have  long  been 
interested  in  the  ^ariati()ns  developing  among  pathogenic  bacteria. 
Bernhardt  (Zf.s-chr.  f.  Ilyg.  u.  Infcdionnkrankh.,  1914,  Ixxix,  179) 
has  contributed  to  the  subject  some  important  results.  He  worked 
chiefly  with  strains  of  B.  typhosus,  and  the  diphtheria  group  but  also 
records  observations  on  B.  paratyphosus,  meningococcus,  the  bacillus 
of  fowl  cholera  and  the  bacillus  of  rabbit  septicemia.  The  alterations 
he  obtained  with  the  B.  typhosus  were  marked  changes  in  the  types  of 
colonies,  cultural  differences  in  broth,  variations  in  agglutination,  and 
loss  of  motility.  In  his  series  of  experiments  he  was  able  to  trace  all 
degrees  of  variations  from  the  original  strains  to  the  extreme  variants. 
He  also  found  marked  differences  in  the  permanency  of  these  variations. 
One  variant  of  B.  typhosus  lost  its  motility  and  remained  non-motile 
during  the  period  of  observation,  one  and  a  quarter  years,  even  after 
animal  passage  or  frequent  transfers.  He  was  unable  to  find  any 
fundamental  differences  in  agglutination  or  antigen  powers  in  the 
altered  strains.  Most  of  his  variants  were  obtained  from  broth  cultures 
at  different  periods  of  growth  and  he  found  that  variants  tended  to 
disappear  and  that  types  closely  resembling  the  original  remained  in 
the  older  cultures.  Among  the  members  of  the  diphtheria  group  the 
principal  changes  obtained  were  in  morphology,  colony  formation  and 
toxin  production.  All  graduations  in  variation  were  noted.  These 
alterations  were  mostly  from  broth,  Loeffler's  serum  and  agar,  but  he 
also  obtained  alterations  by  animal  passage.  The  author  believes  that 
the  changes  obtained  upon  media  also  take  place  in  man  antl  supports 
his  view  by  the  finding  of  atypical  forms  in  the  nasal  cavity  and  the 
urine  of  diphtheria  patients.  In  two  cases,  both  fatal,  he  grew  true 
diphtheria  bacilli  from  the  urine.  Some  of  his  alterations  were  accom- 
panied by  lowered  resistance  and  in  others  by  increased  viability.  The 
latter  was  especially  observed  in  the  altered  types  of  the  bacillus  of 
rabbit  septicemia  and  meningococcus.  The  author  discusses  very 
fully  the  theoretical  and  practical  significance  of  his  findings  and  those 
of  others.  He  believes  that  the  .source  of  these  alterations  is  to  be  found 
chiefly  in  the  metabolic  products  of  the  bacteria  and  that  different 
bacteria  react  differently  to  the  various  stinuili.     Moreover,  he  does  not 
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agree  with  the  view  that  the  bacteria  are  predisposed  by  these  means 
and  that  sudden  changes  take  place.  It  is  a  gradual  alteration.  He 
also  shows  that  the  variations  are  not  necessarily  of  any  benefit  to 
the  bacteria  but  take  place  irregularly  and  almost  by  chance.  An 
attempt  is  made  to  correlate  these  findings  with  the  general  problem 
of  heredity  and  he  discusses  the  use  of  such  terms  as  mutation,  modi- 
fication and  variety  and  points  out  that  they  can  only  be  used  in  a 
relative  sense. 


The  Widespread  Distribution  of  Diphtheroids  and  Their  Occurrence 
in  Various  Lesions  of  Human  Tissues. — Considerable  confusion  has 
been  brought  to  the  minds  of  many  investigators  by  the  finding  of 
diphtheroid  organisms  in  a  great  variety  of  human  tissues.  At  times, 
an  important  relation  is  suggested  between  the  organism  and  the 
diseased  tissue;  as  in  Hodgkin's  disease  and  leprosy.  Much  difficulty 
is  also  experienced  in  designating  the  limits  of  the  group.  In  one 
direction  they  advance  closely  to  the  true  diphtheria  bacillus,  while 
in  the  other,  transition  forms  closely  approach  the  streptothrix  group. 
Harris  and  Wade  {Jour.  Expcr.  Med.,  f91o,  xxi,  493)  have  pointed 
out  the  wide  distribution  of  this  group  of  organisms  in  the  human  body. 
Under  normal  conditions  it  has  been  shown  to  be  present  in  the  eye, 
brain  and  cerebrospinal  fluid  and  blood  cidtures.  The  authors  have 
obtained  them  from  lymph  glands  in  simple  hyperplasia  while  others 
have  laid  much  stress  upon  the  importance  of  finding  the  diphteroids 
in  the  lymphatic  system.  Moreover,  similar  organisms  were  obtained 
from  benign  and  malignant  tumors  of  various  kinds,  but  in  no  instance 
could  any  etiological  importance  be  laid  to  them.  Diphtheroid  forms 
are  also  not  uncommon  upon  the  skin  and  in  the  air.  The  various 
diphtheroid  organisms  which  have  been  isolated  may  to  a  certain 
extent  be  differentiated  but  up  to  the  present  no  accurate  precedure 
has  been  developed,  whereby  a  suitable  classification  may  be  employed. 


On  the  Mechanism  of  Pneumococcus  Immunity. — Boehxcke  and 
IVIoURiz-RiESGO  {Ziiichr.  f.  Ili/g.  u.  Inj'cctiunskrankh.,  191o,  Ixxix, 
355)  believe  that  the  promotion  of  phagocytosis  is  a  more  important 
function  of  pneumococcus  sera  than  the  antitoxic  activity.  From  the 
experiments  these  authors,  along  with  other  investigators,  have  shown 
that  pneumococcus  .sera  possess  a  very  definite  antitoxic  principle 
but  that  the  animals  are  not  cured  by  its  use.  The  time  of  death  is, 
however,  definitely  delayed.  These  sera  promote  phagocytosis  and  by 
this  means  exhibit  their  most  important  function  in  curing  cases  of 
pneumococcus  infection. 
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Original  Department  of  this  Jouknal  are  received  only  with  Die  distinct  under- 
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Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  this  JoonNAL,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
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All  communirations  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1913  Spruce  St.,  Philadelphia,  Pa.,  U.  S.  A. 
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ORIGINAL  ARTICLES 

ROENTGEN    DIAGNOSIS    OF    GASTRIC    CANCER:  REPORT  OF 

TWELVE  CASES. 

By  R.  D.  Carmax,  M.D., 

MAYO    CLIXIC,    ROCHESTER,    MINXESOTA. 

i 

In  the  detection  of  cancer  of  the  stomach,  the.  Roentgen  rays 
take  precedence  over  all  other  methods,  despite  the  fact  that  "we 
are  only  in  the  daguerreotype  stage  of  Roentgen-ray  photography. "^ 
In  the  ]\Iayo  Clinic,  95  per  cent,  of  gastric  carcinomas  are  dis- 
covered hv  this  means,  a  percentage  which  is  not  approached  by 
any  other  process  of  examination. 

Since  nearly  one-third  of  all  cancers  occur  in  the  stomach,  and 
since  early  recognition  and  operation  alone  afford  a  chajice  of  cure, 
any  measure  which  will  increase  the  number  of  correct  and  early 
diagnoses  is  of  the  highest  importance. 

Prior  to  the  development  of  gastric  roentgenology,  diagnostic 
reliance  had  to  be  placed  upon  the  history,  the  physical  examination 
and  the  gastric  analysis.  Significant  in  the  history  were:  middle 
or  advanced  age  of  the  patient;  digestive  disturi)ance,  such  as 
anorexia,  vomiting,  occasionally  pain,  hematemesis,  etc.;  cachexia 
and  loss  of  weight.  By  the  physical  examination  the  presence  of 
a  tumor  was  sought  for.  The  gastric  analysis  was  scanned  for 
achlorhydria,  food  remnants,  blood,  and  Oppler-Boas'  bacilli. 

It  is  quite  clear  that  the  most  important  of  these  evidences  can 
result  only  from  a  cancer  which  is  well  advanced  or  one  which  is 
obstructive.  The  records  of  our  Clinic  show  that  in  a  large  series 
of  cases  confirmed  by  operation,  67  per  cent,  of  the  patients  had 
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palpable  tumors  and  53.3  per  cent,  had  food  remnants.  In  other 
words,  33  per  cent,  had  no  palpable  tumors  and  46.7  per  cent, 
had  no  food  remnants  to  indicate  obstruction.  It  is  precisely  in 
those  cases  which  show  neither  tumor  nor  food  remnants  that  the 
Roentgen-rays  have  their  greatest  field  of  usefulness  and  superiority. 
It  is  no  longer  necessary  to  wait  until  the  tumor  is  palpable  or  until 
evidences  of  marked  obstruction  exist. 

There  is  no  intent  to  say  that  the  clinical  data  should  be  discarded. 
On  the  contrary,  the  roentgenologist  should  in  every  instance  be 
acquainted  with  the  clinical  facts.  If  suggestive  of  cancer,  they  will 
stimulate  him  to  a  more  exhaustive  search.  If  negative,  they  will 
exercise  a  wholesome  restraint  upon  his  interpretation  of  the  reflex 
phenomena  so  often  produced  by  conditions  outside  the  stomach. 
jNIore  important  still,  the  final  diagnosis  should  be  compatible 
with  all  the  findings,  if  possible,  and  occasionally  only  their  cor- 
relation will  make  the  diagnosis.  A  combination  of  all  methods 
forms  a  net  through  which  few  cancers  will  escape. 

It  must  be  conceded  that  the  carcinomatous  character  of  tissue 
can  be  positively  determined  only  by  the  microscope,  and  the 
Roentgen  rays  can  merely  show  the  presence  of  a  gastric  tumor, 
which  may  or  may  not  be  malignant.  However,  benign  gastric 
neoplasms  are  uncommon;  according  to  Graham,^  95  per  cent,  of 
tumors  of  the  stomach  are  cancer.  Further,  in  the  occasional  in- 
stance of  a  non-malignant  new  growth,  if  the  salient  features  of  the 
clinical  history  are  considered,  the  diagnostician  will  be  at  least 
suspicious  of  the  fact. 

The  roentgenologic  manifestations  of  gastric  cancer  include 
departures  from  the  normal  contour,  pyloric  action,  peristalsis, 
motility,  flexibility,  mobility,  position,  and  size  of  the  stomach  . 
Enumerated  in  the  order  of  their  relative  importance,  these  signs 
are: 

1.  Filling  defects. 

2.  Alterations  of  pyloric  function:  (a)  gaping  of  the  pylorus, 
(b)   obstruction  of  the  pylorus. 

3.  Perversion  of  peristalsis:  (a)  absence  of  peristalsis  from  in- 
volved areas,  (b)  weak  peristalsis,  (c)  antiperistalsis,  (d)  exaggerated 
peristalsis,  (c)  irregular  peristalsis. 

4.  Altered  motility:  (a)  rapid  and  early  emptying  (non-obstruc- 
tive cases),  (6)  delayed  empyting  (obstructive  cases). 

5.  Lessened  flexibility. 

6.  Lessened    mobility. 

7.  Diminished  size  (capacity). 

8.  Displacement. 

Filling  Dcjt'cis.  The  filling  defect  is  the  basic  radiologic  sign 
of  cancer  and  practically  indispensable  to  a  positive  diagnosis.     It 

'  Differential  Diagnosis  of  Diseases  Causing  Gastric  Disturliance,  Northwestern 
Lancet,  1910. 
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is  occasioned  by  the  projection  of  the  tumor  into  the  barium-filled 
lumen  of  the  stomach,  thus  producing  irregularity  of  contour.  At 
the  stage  at  which  most  patients  first  come  for  examination,  the 
tumor  usually  has  attained  considerable  size,  and  the  filling  defect 
is  sufficiently  extensive  to  be  readily  seen. 

In  aspect,  filling  defects  vary  somewhat  according  to  the  char- 
acter and  seat  of  the  neoplasm.  The  fungoid  cancer  often  shows 
multiple  gross  irregularities,  gradually  shading  off  into  the  barium 
shadow,  giving  a  more  or  less  stereoscopic  effect  to  the  elevations 
and  depressions. 

The  infiltrating  scirrhous  cancer  may  greatly,  though  somewhat 
irregularly,  narrow  the  lumen  of  the  affected  portion,  which  is  most 
commonly  the  pyloric  end. 

A  small  cancer  at  the  pylorus  may  produce  a  broadening  of  the 
duodenopyloric  hiatus  or  a  conical  vestibule.  A  more  extensive 
cancer  may  seemingly  cut  oft'  the  entire  prepyloric  segment. 

Cancer  of  the  pars  media  may  result  in  an  hour-glass  deformity. 
High  up  in  the  cardia  the  tum.or  may  infringe  upon  the  contour 
of  the  gas-bubble  and  contrast  with  the  translucency  of  the  latter. 

A  tumor  on  the  anterior  or  posterior  wall  alters  the  contour  in  the 
sagittal  view;  in  the  anteroposterior  view  it  may  show  centrally 
as  a  less  dense  area  within  the  barium  shadow. 

The  actuality  and  permanence  of  filling  defects  cannot  be  deter- 
mined with  finality  by  a  few  roentgenograms  alone.  Essential 
here  is  the  screen  examination,  during  which  the  gastric  shadow  can 
be  studied  at  various  angles  by  turning  the  patient  and  the  effect 
of  active  and  passive  movements  observed. 

A  true  filling  defect  is  permanent,  showing  no  change  in  location 
or  appearance  after  palpating  manipulation,  after  administration 
of  antispasmodics,  or  upon  reexamination. 

Absence  of  peristalsis  from  the  suspected  area  is  highly  con- 
firmatory. 

The  correspondence  of  a  filling  defect  to  a  palpable  mass  is 
strongly  indicative  of  its  genuineness. 

Irregularity  of  outline  and  lack  of  symmetry  are  rather  constant 
in  true  filling  defects. 

Filling  defects  in  the  pars  media  are  less  likely  to  be  overlooked 
than  those  in  the  pars  cardiaca  or  the  pars  pylorica.  A  filling  defect 
high  up  in  the  cardia  may  not  contrast  strongly  with  the  translucent 
gas-l)ubble.  It  may  be  brought  into  better  relief  by  pressing  the 
barium  upward,  or  by  screening  and  ])lating  in  the  recumbent 
position.  Small,  filling  defects  in  the  pars  pylorica  require  careful 
study  for  detection,  owing  to  the  difficulty  of  obtaining  a  clear 
outline  of  this  region,  because  of  its  proximity  to  the  spine,  and  the 
tendency  of  the  barium  to  settle  away  from  the  pylorus  of  a  fish- 
hook stomach.  A  small  defect,  which  may  be  well  seen  in  the  partly 
filled  stomach,  may  be  concealed  in  the  distended  stomach.    Hence, 
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observation  should  be  made  during  the  process  of  ingestion  as 
well  as  after  repletion.  The  screen  diaphragm  should  be  actively 
employed  and  the  aperture  narrowed  to  increase  the  distinctness 
of  small  suspected  areas,  thus  facilitating  close  scrutiny.  Filling 
defects  situated  in  the  pars  media  often  produce  hour-glass  deform- 
ity. INIore  commonly  such  an  hour-glass  is  of  the  X-type  in  contra- 
distinction to  the  usual  B-type  of  gastric  ulcer  or  spasm,  but  this 
distinction  is  not  invariable.  As  a  rule,  the  hour-glass  of  cancer 
lacks  the  sharply  defined  contour  of  the  hour-glass  due  to  ulcer  or 
spasm,  and  shows  an  indefinite  shading  off. 

Filling  Defects  from  Causes  Other  til\n  Cancer.  Filling 
defects,  either  apparent  or  real,  may  be  produced  by  numerous 
conditions  other  than  cancer.  Apparent  filling  defects  may  result 
from  the  use  of  faulty  media  (stiff  media,  poorly  mixed  or  without 
sufficient  barium;  secretion  in  the  stomach;  food  remnants;  hair 
ball  (trichobezoar);  gas  or  fecal  matter  in  the  colon;  barium  in  the 
bowel  adjacent  to  the  stomach;  lordosis  and  scoliosis;  pressure  of 
the  stomach  against  the  spine;  pressure  of  a  deformed  costal  arch; 
strong  retraction  of  the  upper  abdominal  wall;  spasm;  adhesion 
from  perigastric  inflammations;  extrinsic  tumors,  including  those 
of  the  liver,  spleen,  pancreas,  kidney,  large  and  small  bowel, 
omentum,  mesentery  and  belly  wall;  displacement  and  distortion 
of  the  stomach  by  ascites,  ovarian  cysts,  pregnancy,  etc.  Actual 
filling  defects  not  distinguishable  of  themselves  from  those  of 
cancer,  may  be  caused  by  various  benign  tumor-producing  lesions 
of  the  stomach. 

Faulty  media  in  which  tlie  barium  is  irregularly  distributed  may 
give  varying  degrees  of  opacity  in  the  gastric  shadow  and  thus 
imitate  filling  defects.  The  mixture  may  be  too  stiff,  ])oorly  mixed, 
or  an  insufficient  quantity  of  barium  may  be  used.  AVith  very  thin 
mixtures  the  barium  often  settles  to  the  lower  pole,  leaving  irregular 
shadings  along  the  lesser  curvature.  A  little  palpatory  shifting 
of  the  gastric  contents  readily  shows  the  character  of  these  pseudo- 
defects,  and  erroneous  interpretation  is  not  likely  to  occur  unless  an 
attempt  is  made  to  base  a  diagnosis  upon  plates  alone. 

An  excessive  amount  of  secretion  in  the  stomach,  while  it  usually 
rises  above  the  opaque  meal,  may  mingle  with  it  irregularly  or 
thin  its  consistence.  Sometimes  secretion  is  imprisoned  in  the 
pyloric  end  of  a  fish-hook  stomach,  showing  as  a  clear  area  above 
the  opaque  meal.  The  straight  horizontal  line  of  demarcation 
between  the  secretion  and  the  barium  is  iiidicati\e  of  the  artificial 
nature  of  the  defect.  By  palpatory  ])ressure  the  secTetion  can  be 
dis])laced  by  the  meal,  or  is  passed  into  the  duodenum. 

Food  masses  in  the  stomach,  by  excluding  the  barium  from  the 
area  in  which  they  lie,  may  sinuilate  filling  defects.  Here  paljiatory 
shifting  of  the  gastric  contents  will  cause  the  seeming  defect  to 
change  its  situation  or  disajipear.    However,  as  a  matter  of  routine, 
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patients  should  be  examined  only  in  the  fasting  condition.  Employ- 
ment of  the  tube  to  withdraw  food  remnants  in  cases  of  pyloric 
stenosis,  unless  otherwise  contra-indicated,  may  be  resorted  to  if 
desirable. 

Occasionally  a  hair  ball  (trichobezoar)  is  found  in  the  stomachs 
of  neurotic  persons  who  are  addicted  to  biting  the  hair.  The  ac- 
cumulation may  be  a  rounded  ball  of  various  size,  or  may  form  a 
complete  cast  of  the  gastric  cavity.  After  giving  the  barium  meal, 
the  stomach  shows  an  area  of  diminished  densit>'  somewhat  like 
the  filling  defect  produced  \)y  cancer  on  the  anterior  or  posterior 
wall,  the  peripheral  contour  showing  fairly  well.  If  the  ball  is  small 
it  can  be  displaced  by  manipulation  or  even  forced  up  into  the  gas- 
bubble. 

Gas  in  the  colon  is  a  common  source  of  annoyance.  Even  after 
preparation  of  the  patient  by  purging  there  is  usually  more  or  less 
gas  in  the  splenic  flexure.  Frequently  the  distention  is  sufficient 
to  infringe  upon  the  greater  curvature  and  produce  considerable 
irregularity.  Such  irregularities  ought  not  to  be  very  deceptive, 
as  they  change  with  manipulation,  and  the  distention  of  the  trans- 
parent loop  of  intestine  is  rather  obvious.  If  the  gas-bubble  is 
intruded  upon,  the  colonic  haustra  are  usually  evident.  Occasion- 
ally the  transverse  colon  may  be  displaced  upward  and  lie  directly 
across  the  stomach.  Its  course  may  be  traced  by  its  transparency 
and  haustration.  Fecal  matter  in  the  bowel  might  possibly  cause 
indentations  in  the  adjacent  gastric  contour,  although  we  have  never 
seen  this  condition. 

Masses  of  barium  from  the  six-hour  meal,  in  the  bowel  adjacent 
to  the  stomach,  sometimes  produce  apparent  irregularities  of  the 
gastric  contour  on  the  plate.  By  the  screen  examination  with 
changing  positions  and  palpation  their  character  is  easily  seen. 

Deformities  of  the  dorsal  and  lumbar  spine,  including  lordosis 
and  scoliosis,  may  deform  the  contiguous  gastric  contour.  Such 
conditions  are  rather  manifest  and  rare. 

Pressure  of  the  stomach  against  the  spine,  either  normal  or  with 
well-marked  physiological  lordosis,  often  disfigures  the  trans- 
spinal  portion  of  the  stomach.  This  disfigurement  is  often  seen 
on  the  plates  made  with  the  patient's  abdomen  pressed  tightly 
against  the  cassette.  Not  rarely  it  is  also  observed  during  fluoro- 
scopy, especially  when  the  patient  maintains  a  high  degree  of 
abdominal  rigidity  and  tension. 

Strong  retraction  of  the  belly  wall  sometimes  occasions  a  wide, 
regularly  curved  depression  in  the  greater  curvature  of  the  stomach 
just  below  the  left  costal  arch.  Its  smooth,  sharp  outline  and  its 
situation  should  differentiate  it  from  an  actual  filling  defect. 

Spasm  of  the  gastric  musculature  may  produce  very  deceptive 
imitations  of  the  filling  defects  caused  by  cancer.  Migrating  or 
intermittent  spastic  contractions,  which  are  frequently  seen,  are 
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evidently  spasmodic  because  of  their  changing  situation  or  inter- 
ruption; but  spasm  is  not  always  migratory  or  intermittent. 
Often  a  non-moving,  spastic  incisura  will  indent  the  stomach 
so  as  to  form  an  hour-glass,  exactly  simulating  an  organic  hour- 
glass stomach.  In  other  cases  the  entire  pyloric  portion  of  the 
stomach  may  be  constricted  to  a  stiff,  narrow  tube,  rolling  under  t  he 
palpating  fingers  as  a  cylindrical  mass.  Again,  the  entire  stomach 
may  be  spastically  contracted,  small,  and  of  finely  irregular  contour, 
without  definite  peristalsis.  In  all  the  above  conditions  the  outline 
of  the  stomach,  though  not  regular,  is  sharply  defined,  and  this 
circumstance  should  put  the  observer  on  guard.  However,  there  is 
still  another  variety  of  spasm  which  is  dangerously  misleading;  in 
this  form  the  barium  shadow  in  the  spastic  area,  which  may  be 
large  or  small,  fades  off  toward  the  gastric  periphery,  exactly  as 
though  intruded  upon  by  a  tumor  mass.  The  spasm  may  some- 
times be  effaced  by  massage  during  the  screen  examination,  but 
reappears,  as  a  rule.  If  accessible  to  palpation  the  absence  of  a 
tumor  from  the  suspected  region  should  suggest  cautious  interpre- 
tation. The  pyloric  portion  of  the  stomach  is  a  common  seat  of 
this  spastic  deformity. 

The  points  of  difference  between  the  true  filling  defects  and  those 
produced  by  spasm  can  be  summed  up  as  follows: 

The  true  defect  is  permanent,  often  corresponds  to  a  palpable 
mass  if  accessible,  and  is  not  often  sharply  delineated. 

The  spastic  filling  defect  is  often  migratory  or  transient,  is 
frequently  sharp  in  outline,  and  the  contracted  muscle  is  rarely 
palpable.  Spasm  may  disappear  upon  distracting  the  attention 
of  the  nervous  patient  or  by  causing  him  to  relax  his  abdomen,  or 
by  vigorous  palpatory  manipulation;  or  it  may  disappear  or  change 
its  situation  at  a  second  examination.  In  a  great  many  cases 
reexamination  after  the  administration  of  an  antispasmodic  is 
necessary.  Belladonna,  atropin,  and  papaverin  are  the  drugs  most 
generally  employed.  Commonly  we  give  the  tincture  of  bella- 
donna in  15  TTl  doses,  t.  i.  d.,  for  two  or  three  days  or  until  the 
l^atient  shows  its  effects.  This  procedure  should  never  be  omitted 
in  any  case  in  which  the  possible  existence  of  spasm  cannot  ab- 
solutely be  eliminated.  In  rare  instances  spasm  may  persist  in 
spite  of  this  measure,  but  such  cases  are  quite  uncommon. 

Adhesions  from  perigastric  inHannnations  may  j^roduce  dis- 
tortions and  irr(\<;ularitics  resembling  the  filling  defects  of  cancer. 
The  inflammatory  process  originates  most  connnonly  from  per- 
forating gastric  ulcer  or  from  pericholecystitis.  A  perforating 
gastric  ulcer  in  the  i)ars  media  ])roducing  perigastric  adhesion  is 
apt  to  reveal  its  identity  by  a  jxicket,  a  niche,  or  an  incisura.  Per- 
forating ulcer  in  the  pars  pylorica  may  be  less  characteristic,  but 
these  cases  have  been  quite  rare  in  our  exjjerience. 

Pericholecystitis,  with  extensive  adhesions  about  the  pars  pylorica, 
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accompanied,  as  it  often  is,  by  a  gaping  pylorus  and  sometimes 
producing  a  palpable  mass,  may  be  difficult  to  differentiate  from 
cancer.  Here  only  careful  judgment  of  all  the  facts  will  prevent 
diagnostic  error. 

Tumors  extrinsic  to  the  stomach  may  deform  its  contour.  Such 
tumors  may  originate  in  the  liver,  spleen,  pancreas,  kidney,  large 
or  small  bowel,  omentum,  mesentery,  or  belly  wall.  As  a  rule, 
the  filling  defect  occasioned  by  their  thrust  into  the  gastric  lumen 
is  quite  smoothly  regular,  the  inequalities  of  the  tumor  being 
covered  by  the  wall  of  the  stomach.  Unless  adherent  to  the  stomach, 
which  is  not  usual,  changes  of  position  of  the  stomach  with  respira- 
tion or  by  palpation  will  alter  the  location  of  the  filling  defect. 
In  these  cases,  also,  the  peristalsis  is  usually  normal,  and  this 
fact  speaks  against  a  tumor  of  the  stomach  itself. 

The  stomach  may  be  eccentrically  distorted  and  displaced  l)y 
ascites,  ovarian  cysts,  and  other  large  abdominal  tumors,  pregnancy, 
or  even  by  a  tensely  retracted  abdominal  wall.  Such  conditions 
should  be  rather  patent. 

Intrinsic  tumor  masses  produced  by  syphilis  and  benign  neo- 
plasms, as  well  as  varicosities  of  the  gastric  veins,  may  cause  filling 
defects  practicalh'  identical  witli  cancer.  These  conditions  are  so 
unusual  that  the  roentgenologist  should  not  be  unduly  alert  for 
them. 

Alteration  of  Pyloric  Function.  In  cancer  the  pyloric  function 
may  be  perverted  in  either  one  of  two  quite  opposite  ways :  namely, 
either  by  gaping  or  obstruction.  The  barium  water  often  flows 
through  a  normal  pylorus,  with  little  or  no  interruption;  but  as 
soon  as  the  thicker  pap  is  given  the  flow  usually  becomes  scanty  or 
intermittent.  The  gaping  pylorus  of  cancer  is  characterized  by  a 
free  and  continuous  exit  of  both  mixtures  into  the  intestine.  Very 
commonly  the  stream  is  voluminous  and  the  upper  small  bowel  is 
speedily  filled  with  the  opaque  mixture.  The  stomach  may  be 
almost  or  even  completely  emptied  during  the  brief  period  of 
examination. 

Gaping  of  the  pylorus  results  from  an  interference  with  its 
sphincteric  contraction,  either  })y  infiltration  and  stitt'ening  of  the 
muscular  ring  or  by  an  absence  of  the  pylorus-closing  reflex.  Thus 
it  is  seen  quite  typically  in  scirrhous  cancer  inxolving  the  pars 
pylorica,  but  it  is  also  found  in  association  with  cancers  of  the 
cardia  or  media,  either  scirrhous  or  medullary.  A  free  and  con- 
tinuous flow  somewhat  similar  to  that  seen  with  the  gaping  pylorus 
of  cancer  may  be  found  in  other  conditions,  such  as  duodenal  ulcer, 
gall-bladder  disease  (with  or  without  adiicsions),  achylia,  certain 
diarrheas,  and  sometimes  even  in  chronic  ajipendicitis.  It  should 
be  said,  however,  that  in  these  conditions  the  flow  is  less  voluminous, 
as  a  rule,  than  that  noted  typically  in  cancer. 

Pyloric  obstruction,  as  evidenced  by  a  six-hour  residue  in  the 
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stomach  occurs  in  about  60  per  cent,  of  gastric  cancers — oftener 
than  with  any  other  lesion.  The  amount  of  residue  varies  with  the 
degree  of  obstruction.  In  the  majority  of  instances  cancers  pro- 
ducing pyloric  obstruction  are  of  the  medullary  type.  It  is  note- 
worthy that  the  lumen  of  the  pyloric  canal  may  be  considerably 
diminished  by  the  intrusion  of  a  cancer  without  resulting  in  a  six- 
hour  residue,  for  the  reason  that  the  lessened  caliber  is  compensated 
by  the  lack  of  sphincteric  control.  Since  numerous  causes  other 
than  cancer  may  operate  to  produce  a  six-hour  gastric  retention, 
the  presence  of  a  residue  should  not  be  given  undue  weight  in  making 
the  final  diagnosis,  but  its  occurrence  should  stimulate  a  careful 
search  for  filling  defects  and  other  evidences  of  cancer. 

Perisialsift.  The  perversions  of  peristalsis  resulting  from  gastric 
cancer  are  varied.  Absence  of  peristalsis  from  a  cancerous  area 
of  the  gastric  wall  due  to  local  loss  of  muscular  contractility  is  a 
highly  valuable  sign.  In  some  such  instances  a  wave  may  progress 
to  the  affected  site,  skip  it,  and  take  up  its  course  again  bevond, 
and  this  observation  is  one  test  for  the  genuineness  of  cancerous 
filling  defects.  Weak  peristalsis,  the  waves  being  both  shallow  and 
infrequent,  is  fairly  common  in  cancer.  Frequentlv  the  stomach 
seems  to  be  perfectly  inert.  Antiperistalsis  is  occasionally  observed 
in  cancer  with  pyloric  obstruction.  The  antiperistaltic  waves 
are  best  seen  on  the  greater  curvature  in  the  pars  pylorica  and  media. 
The  waves  are  usually  wide  and  shallow,  though-  sometimes  deep. 
Beginning  at  the  p>lorus,  they  sweep  slowly  backward  and  disap- 
pear in  the  upper-  media.  They  may  coexist  with  peristaltic  waves 
traveling  in  the  normal  direction.  Exaggerated  peristalsis,  as  a 
sequence  of  cancer  with  pyloric  obstruction,  is  more  rare  than 
might  reasonably  be  supposed.  When  seen,  the  exaggeration  is 
usually  more  marked  on  the  greater  curvature.  Peristalsis  in 
cancer  may  show  other  eccentricities.  It  may  be  irregular  as  to  the 
depth  and  succession  of  the  waves;  a  fairly  deep  wave  may  be 
closely  followed  by  a  shallow  one,  while  the  next  may  be  normal 
as  to  depth  and  rhythm.  None  of  the  foregoing  perversions  of  peri- 
stalsis is  peculiar  to  cancer,  and  they  are  merely  indicative  of  a 
pathological  ])rocess. 

Altered  Motility.  Emptying  of  the  cancerous  stomach  may  be 
either  retarded  or  accelerated,  according  to  the  presence  or  absence 
of  ])yloric  obstruction.  In  the  non-obstructive  cases  hyj^ermotility 
is  the  rule,  and  is  a  natural  sequence  of  the  achylia  and  gajiing 
pylorus.  The  acceleration  of  gastric  clearness  imn  be  extreme  and 
the  stomach  evacuate  itself  with  extraordinary'  rapidity.  The 
acceleration  is  often  exhii)ited  not  only  in  a  rapid  and  early  clear- 
ance of  the  stomach,  but  also  in  an  advanced  position  of  the  six- 
hour  meal,  the  head  of  the  barium  colunm  ai)pearing  in  the  trans- 
verse colon,  the  sj)lenic  flexure,  the  descending  colon,  or  even  the 
ampulla.    In  the  obstructive  cases,  delayed  clearance  is  shown  by 
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the  six-]iour  residue.  That  portion  of  the  meal  wliich  has  passed 
througli  into  the  intestine  may  or  may  not  show  retarded  progress. 
It  is  to  be  remembered  that  gastric  motihty  may  be  attected  by 
many  things  other  than  cancer.  Hypermotihty  of  moderate  degree 
is  a  common  sequence  of  non-obstructive  duodenal  ulcer,  achylia, 
and  diarrheic  conditions.  Hypomotility,  with  or  without  a  six- 
hour  retention,  may  result  from  any  sort  of  organic  obstruction 
at  the  pylorus  or  near  beyond,  or  from  reflex  pylorospasm. 

Lessened  Mobility.  By  involving  adjacent  structures  a  cancer 
not  infrequently  produces  more  or  less  fixation  of  the  stomach. 
The  attachment  may  be  to  the  abdominal  wall,  or  to  the  liver, 
pancreas,  or  other  viscera.  The  presence  of  fixation  may  sometimes, 
but  not  always,  be  determined  by  palpatory  maneuvers,  depending 
upon  the  position  of  the  stomach,  the  situation  of  the  attachment, 
and  the  degree  of  laxity  of  the  abdominal  wall,  and,  also,  by  ob- 
servation during  forced  respiration.  The  small,  high-lying,  con- 
tracted stomach,  inaccessible  to  manipulation,  though  it  appears 
to  be  fixed,  is  not  necessarily  so.  On  the  other  hand,  a  stomach 
which  has  a  free  and  flexible  lower  pole  may  seem  to  be  freely  mobile, 
when  there  are  definite  adhesions  on  the  lesser  curvature.  Inasmuch 
as  fixation  is  simply  an  indication  of  extragastric  involvement,  it  is 
merely  a  contributory  sign  of  cancer.  It  may  be  taken  into  account 
in  estimating  the  possibility  of  resection. 

Lessened  Flexibility.  Diminished  flexibility  of  the  cancerous 
gastric  wall  is  a  practicable  and  valuable  sign,  especially  of  scirrhous 
cancer.  Upon  narrow  palpation  with  a  single  finger  or  with  the 
ulnar  edge  of  the  hand  the  accessible  normal  gastric  wall  will  show 
corresponding  indentation,  whereas  if  stift'ened  by  infiltration  it 
will  either  be  disproportionately  indented  or  be  moved  aside  en  masse. 
The  loss  of  i)liability  may  also  be  somewhat  evident  by  the  lack  of 
contour  change  during  deep  respiration  or  during  variations  of 
abdominal  tension.  Further,  it  may  show  as  a  lack  of  expansi- 
bility in  the  aft'ected  portion  during  the  process  of  filling  the  stomach, 
the  lumen  of  the  involved  area  being  almost  constant  in  size  at  all 
degrees  of  re])letion,  while  the  unafTected  portion  expands  to  ac- 
commodate the  increased  volume. 

Diminished  Size  and  Cayacity.  A  common  feature  of  the  cancer- 
ous stomach  is  marked  diminution  of  the  capacity  and  apparent 
size.  The  reduction  may  be  the  result  either  of  the  projection  of 
large  fungoid  masses  into  its  lumen  or  the  shrinking  effect  of  scir- 
rhous infiltration.  In  extreme  instances,  the  efl'ort  to  accommodate 
the  ingesta  causes  a  backing  up  of  the  meal  in  the  esophagus, 
which  latter  may  show  dilatation.  Besides  cancer,  other  causes 
which  may  lessen  the  capacity  of  the  stomach  are  perforating 
ulcer,  with  extensive  perigastritis,  spasm,  and  benign  lesions. 
The  upper  loculus  of  an  hour-glass  stomach  may  be  mistaken  for  a 
contracted  stomach  if  the  presence  of  the  lower  loculus  be  over- 
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looked.  It  must  also  be  remembered,  on  the  other  hand,  that  an 
obstructive  cancer  at  the  pyloric  end  may  result  in  considerable 
dilatation  of  the  stomach.  A  similar  dilatation  may  be  consequent 
upon  other  obstructive  causes.  It  follows  then  that  neither  large 
nor  small  size  of  the  stomach  is  especially  significant  of  cancer, 
but  marked  variation  in  size  of  the  stomach  is  at  least  suggestive 
of  the  presence  of  a  lesion. 

Displacement.  The  predilection  of  cancer  for  the  pyloric  end 
of  the  stomach,  often  with  more  or  less  complete  obliteration  of  the 
distal  portion  of  its  lumen,  results  frequently  in  an  apparent  dis- 
placement of  the  stomach  to  the  left,  since  its  proximal  portion 
only  is  visualized.  Aside  from  this,  however,  there  may  be  actual 
displacement  upward  and  to  the  left  in  cases  of  scirrhous  cancer, 
and  the  diminished  organ  may  lie  entirely  up  under  the  shelter  of 
the  left  costal  arch.  Somewhat  similar  displacements  may  occur 
as  a  result  of  perforating  ulcer,  ascites,  tumors  outside  the  stomach, 
and  retraction  of  the  abdominal  wall. 

Pathology.  With  the  microscopic  pathology  of  gastric  cancer 
the  roentgenologist  has  little  concern,  but  the  roentgenologic  appear- 
ances of  cancer  sometimes  depend  quite  considerably  upon  its 
character  as  affecting  its  form,  location,  and  extent.  Hence,  a  few 
statements  concerning  certain  anatomical  varieties  of  cancers  and 
their  gross  aspects  may  assist  in  clarifying  the  description  of  this 
lesion,  as  seen  by  the  Roentgen  rays. 

Cancers  of  the  stomach  invariably  originate  in  the  mucous  layer. 
While  they  are  all  basically  epithelial  neoplasms,  they  present 
numerous  structural  differences.  Disregarding  those  variations 
which  are  here  unimportant,  there  are  three  forms  which  are  of  chief 
interest  from  a  radiologic  standpoint: 

1.  A  proliferative  form,  almost  wholly  epithelioid  in  composition, 
with  circumscribed  tumor  production.  This  is  the  fttngous  type 
with  which  may  be  included  for  present  convenience  the  medullary 
(encephaloid),  cauliflower  and  adenocarcinomas.  It  is  characterized 
by  a  relatively  small  amount  of  interstitial  tissue,  and  hence  is 
soft. 

2.  An  infiltrative  form.  This  is  the  scirrhous  type.  Speaking 
in  a  general  way,  it  infiltrates  the  gastric  wall  with  less  irregularity 
and  less  projection  into  the  cavity  of  the  stomach  than  is  seen  in 
the  fungous  type.  It  is  characterized  by  a  relatively  large  amount 
of  interstitial  tissue,  is  hard,  and  is  more  frequently  associated  with 
ulceration  than  the  other  types.  The  infiltration  may  be  either 
(a)  localized  or  (6)  general. 

(a)  When  localized,  the  i)yk)ric  end  of  the  stomach  or  the  lesser 
curvature  is  the  part  most  commonly  afl'ected,  the  greater  curvature 
being  rarely  involved  at  the  bcgiiuiing. 

{h)  The  general  diiVuse  infiltration  involves  a  large  part  or  the 
whole  of  the  stomach,  which  is  thick-walled  and  contracted.    This 
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is  regarded  by  many  as  identical  with  the  so-called  "leather-bottle" 
stomach,  or  "diflfuse  fibrosis,"  and  is  rather  rarely  seen. 

3.  A  degenerative  form,  the  so-called  "colloid,"  or,  more  cor- 
rectly, mucoid  cancer.  In  this  form  the  cells  lose  their  structure 
and  become  merged  into  a  homogeneous  mucoid  mass.  Mucoid 
degeneration  may  occur  in  either  the  fungous  or  scirrhous  type. 

It  will  be  understood  that  the  three  forms  mentioned  do  not 
always  or  necessarily  exist  independently  of  each  other,  that  the 
classification  and  descriptions  are  practical  rather  than  accurate, 
and  that  differentiation  of  these  forms  is  not  always  easy.  Some- 
times these  pathological  difterences  in  gastric  cancers  are  sufficiently 
manifest  in  the  roentgenologic  picture  to  warrant  an  opinion  as 
to  their  probable  nature;  however,  such  an  opinion  should  be 
advanced  with  caution,  and  then  only  in  those  rather  few  cases 
which  are  typical,  for,  in  the  majority  of  cases,  the  roentgenologist 
would  better  be  content  with  a  diagnosis  of  cancer  without  attempt- 
ing to  specify  the  particular  variety. 

Roentgen  Characteristics  of  Fungous  Cancer.  In  a  broad  way 
the  typical  fungous  (medullary,  encephaloid)  cancer  shows  the 
following: 

1.  A  non-shrinking  effect  upon  the  stomach  as  a  whole.  While 
the  capacity  of  the  stomach  may  be  somewhat  lessened  by  the 
encroachment  of  the  mass  upon  its  lumen,  the  gastric  dimensions 
are  not  otherwise  diminished.  Often  the  hook  form  is  preserved 
and  this  retention  of  the  hook  form  has  been  suggested  by  Haudek 
as  an  indication  of  resectability. 

2.  Occasional  involvement  of  the  greater  curvature,  especially 
of  the  body  of  the  stomach. 

3.  Sharp  delimitation  of  the  involved  from  the  non-involved 
portion  of  the  gastric  wall. 

4.  Often  large,  multiple,  irregular  filling  defects  projecting 
into  the  gastric  lumen  and  shading  gradually  into  the  central  barium 
shadow,   somewhat  resembling  impressions  upon  paraffin. 

5.  If  at  the  pyloric  end  this  type  is  likely  to  produce  obstruction. 
Roentgen  Characteristics  of  Scirrhous  Cancer.     Typical  advanced 

scirrhous  cancer  ijiay  be  recognized  by: 

1.  Its  marked  shrinking  effect  upon  the  stomach.  The  capacity 
of  the  stomach  is  not  merely  lessened  by  a  filling  defect,  but  is 
greatly  diminished  by  the  loss  of  expansibility  due  to  widespread 
infiltration  as  well  as  actual  contraction. 

2.  Frequent  involvement  of  the  pyloric  end  and  lesser  curvature. 
Quite  commonly  a  scirrhous  completely  encircles  the  pyloric  end 
and  the  deformity  thus  produced  gives  the  stomach  some  resem- 
blance to  a  curved  funnel  or  an  Indian  pipe.  The  barium  projects 
into  the  canalized  pyloric  mass  as  a  smooth  or  slightly  irregular 
spicule. 
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3.  Gradual  merging  of  involved  into  non-involved  portion  of  the 
gastric  wall.  The  limits  of  the  lesion  are  difficult  or  impossible  to 
determine  radiologically.  The  lesion  is  usually  more  extensive  than 
the  picture  indicates. 

4.  The  filling  defects  of  scirrhous  cancer  are  commonly  less 
grossly  irregular  than  those  of  the  fungous  type. 

5.  This  type  of  cancer,  even  though  involving  the  pars  pylorica, 
is  likely  to  show  a  gaping  pylorus. 

Mucoid  Cancer.  A  markedly  diminished,  fairly  regular  central 
lumen  surrounded  by  a  thick-walled  tumor  mass  is  sometimes 
seen  in  extensive  mucoid  degeneration,  but  mucoid  change  can 
rarely  even  be  surmised  by  the  radiologic  appearances.  It  gives 
practically  the  same  screen  and  plate  picture  as  the  infiltrative 
form  (scirrhous). 

Carcinoviatous  Ulcer.  While  by  far  the  greater  number  of 
gastric  cancers  manifest  themselves  frankly  as  tumors  at  the  time 
the  patients  present  themselves  for  examination,  ulcers  are  found 
occasionally  which  show  microscopic  evidence  of  malignancy.  In 
their  gross  characteristics  and  roentgenologic  appearances  these 
ulcers  are  not  different  from  benign  ulcers.  In  most  instances 
the  crater  of  the  ulcer  is  visualized  as  a  niche  projecting  from  the 
gastric  lumen.  This  may  or  may  not  be  associated  with  hour-glass 
stomach,  an  incisura,  or  six-hour  retention.  The  only  suspicious 
feature  sometimes  shown  by  the  Roentgen  rays  is  the  extraordinary 
large  size  of  the  ulcer  crater.  In  a  few  of  our  own  cases  in  which 
the  niche  was  3  or  4  cm.  broad  the  ulcer  was  foimd  on  microscopic 
examination  to  be  malignant. 

Operability.  In  deciding  the  cjuestion  of  operation  in  a  given 
case  of  cancer  the  Roentgen  rays  furnish  information  of  high, 
often  decisive,  importance.  Primarily,  operability  depends  con- 
siderably upon  the  skill  of  the  operating  surgeon;  but  aside  from 
this  certain  radiologic  findings  speak  for  or  against  ojieration, 
whether  radical  or  palliative.  The  location,  extent,  and  character 
of  the  cancer  are  all  matters  of  fundamental  weight.  Growths 
involving  the  cardia  or  upper  media  are  not  accessible  to  resection, 
while  those  at  the  pyloric  end  or  lower  media  are  often  resectable. 
Obviously,  resectabiiity  depends  also  upon  the  extent  of  involve- 
ment, and  this  can  be  more  nearly  determined  by  the  Roentgen 
rays  than  by  any  other  method.  The  actual  extent  of  a  medullary 
cancer  corres])onds  closely  to  that  indicated  radiologically.  The 
limits  of  a  scirrhous  cancer  are  nuich  less  sharjily  defineil  in  the 
Roentgen  picture  and  a  liberal  allowance  must  be  made  in  estimat- 
ing the  i)robable  degree  of  involvement. 

Free  mobility  of  a  caiu-erous  stomach  is  an  item  favoring  resecta- 
biiity, while  marked  fixation  resulting  from  extension  to  adjacent 
structures  makes  successful  intervention  less  probable.  However, 
a  cancer  which  does  not  extensively  involve  the  stomach  or  appear 
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to  have  lessened  its  mobility  materially  may  at  operation  be  found 
to  have  invaded  and  be  adherent  to  a  near-lying  organ,  such  as  the 
pancreas,  and  resection  of  the  growth  is  impossible. 

Retention  of  the  hook  form  of  the  stomach,  which  has  been 
advanced  as  an  indication  of  resectability,  is  often  found  in  cases 
that  are  manifestly  inoperable. 

Regarding  metastasis,  a  factor  which  has  always  to  be  considered, 
the  Roentgen  examination  can  rarely  give  any  knowledge.  Exten- 
sive metastasis  in  the  lungs  may  be  observed  casually  during  the 
screen  examination,  or  an  abnormally  large  shadow  of  the  liver  may 
be  a  suspicious  circumstance  and  these  should  always  be  looked 
for;  but  widespread  glandular  metastasis  may  exist  without 
detection. 

Years  ago,  Czerny^  pronounced  cases  of  cancer  with  definite 
palpable  tumors  of  the  stomach  to  be  inoperable.  This  is  rather 
extravagant,  since  many  such  cancers  are  resectable,  and  when  there 
is  no  glandular  involvement  or  invasion  of  adjacent  tissue  the  chance 
for  cure  is  good.  Further,  not  every  palpable  tumor  is  a  cancer; 
the  mass  may  l^e  a  perforating  ulcer  with  adliesions,  pancreatic 
cyst,  floating  s])leen  or  various  lesions  originating  in  the  gall-bladder. 

On  the  clinical  side,  the  evidences  of  inopcrability  have  been 
summed  up  by  Mayo"*  as  follows: 

"1.  The  cachectic  patient  with  marked  evidence  of  i)rogressive 
gastric  trouble  which  has  lasted  over  a  period  of  a  number  of  months, 
\yith  a  fixed  tumor  l>ing  to  the  left.  Such  a  case  would  be  clearly 
hopeless. 

"2.  It  frequently  happens  that  with  cancer  of  any  of  the  ab- 
dominal viscera  there  will  be  an  escape  of  cancer  cells  into  the 
peritoneal  cavity.  These  will  drop,  by  gravity,  to  the  bottom  of 
the  pelvis  and  become  attached  often  to  the  sigmoid.  The  "feel" 
of  these  various  small  metastases  upon  rectal  examination  is  very 
characteristic.  In  women,  not  infrequently  transplantation  to  the 
ovary  occurs,  setting  up  a  secondary  malignant  cyst.  The  majority 
of  cases  of  malignant  adenocarcinomas  of  both  ovaries  have  such 
origin,  and  women  are  sometimes  unnecessarily  submitted  to  opera- 
tion for  their  removal. 

"3.  The  supraclavicular  fossa,  especially  the  left  side,  should  be 
examined  for  carcinomatous  glands. 

"4.  Cancer  cells  free  in  the  abdominal  cavity  can  be  carried  by 
the  lymphatics  to  the  umbilicus,  forming  a  distinct  mass  like  a 
button.  In  doubtful  cases  I  remove,  under  local  anesthesia,  a 
little  portion  of  this  "button  umbilicus"  for  microsco])ic  examina- 
tion. 

'  Quoted  by  M.  B.  Tinker,  What  Stomach  Symptoms  Justify  Surgical  Inten-ention? 
Jour.  Amer.  Med.  Assn.,  1915,  Ixiv,  1789. 

*  Cancer  of  the  .Stomach;  its  Surgical  Cure,  Surg.,  Gyncc.  and  Obst.,  1912,  xiv, 
115-119. 


638       carman:  roentgen  diagnosis  of  gastric  cancer 

"5.  Metastatic  deposits,  giving  rise  to  nodular  tumors  in  the 
liver  or  peritoneal  cavity. 

"6.  Ascitic  accumulations  in  the  abdominal  cavity,  taken  in 
connection  with  the  history  of  the  patient,  have  some  value.  It  is 
necessary  to  eliminate  other  causes  of  ascites — for  example,  the 
heart,  liver,  kidneys,  tuberculous  peritonitis,  etc." 

Roentgenologic  determination  of  the  absence  or  presence  of 
obstruction,  its  site  and  degree,  aids  materially  in  judging  the  ad- 
visability of  palliative  surgery  and  in  selecting  the  operation, 
whether  gastro-enterostomy,  gastrostomy,  or  jejunostomy.  In 
expressing  any  opinion  as  to  operability,  unless  the  cardia  or  upper 
media  is  definitely  implicated,  or  unless  the  growth  is  extraordinarily 
extensive,  the  roentgenologist  should  be  chary  of  saying  that  a 
case  is  inoperable,  as  he  may  thus  deprive  the  patient  of  relief  or 
cure  at  the  hands  of  the  surgeon.  In  the  majority  of  instances 
exploration  alone  is  the  final  word  and  the  patient  should  be  given 
the  benefit  of  the  doubt.  Besides,  there  is  always  at  least  a  remote 
chance  that  the  most  confident  diagnosis  may  be  wrong. 

Early  Cancer.  The  term  "latent  cancer"  is  sometimes  applied 
to  cancers  which  give  rise  to  few  or  no  symptoms  or  signs  and  which 
cannot  be  diagnosed  clinically.  Since  "  latent"  also  carries  the  sense 
of  quiescence  or  dormancy,  a  condition  which  has  not  been  proved 
as  regards  gastric  cancer,  the  adjective  "early"  is  perhaps  pre- 
fersible. 

A  very  practical  question  is,  "How  early  can  the  existence  of  a 
gastric  cancer  be  determined  by  Roentgen  rays?"  Since  even  in 
advanced  cases  Roentgen  rays  show  only  the  presence  of  an  organic 
lesion,  the  nature  of  which  can  only  be  predicated  upon  all  the 
circumstances  of  the  case,  the  actual  question  is,  "How  early 
does  gastric  cancer  reveal  roentgenologic  signs  which  may  reason- 
ably be  attributed  to  cancer  and  consequently  which  justify  surgical 
intervention?"  Admitting  that  the  only  cure  for  cancer  is  early 
operation,  early  diagnosis  is  a  matter  of  prime  imjiortance.  Ad- 
mitting also  that  there  are  no  definite  clinical  findings  in  early 
cancer,  the  statement  is  warranted  that  next  to  the  exjiloring  finger 
of  a  trained  surgeon.  Roentgen  rays  will  reveal  more  cancers  in 
the  early  stages  than  will  any  other  diagnostic  means.  Hence  every 
patient  of  cancer  age  with  indefinite  gastric  symptoms  should  be 
subjected  to  a  Roentgen  examination.  But  how  early  can  cancer 
of  the  stomach  be  detected?    That  deix>nds  upon: 

1.  The  character  of  the  cancer,  whether  a  frank  tumor,  an 
insidious  infiltration  or  a  cancerous  ulcer. 

2.  Its  situation. 

3.  The  examiner's  familiarity  with  the  work. 

4.  The  amount  of  nxMitgenologic  evidence,  togetlier  with  the 
extent  of  clinical  corroboration. 

Cancer  which  begins  candidly  as  a  tnnior  projecting  into  the 
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gastric  lumen  is  susceptible  of  quite  early  recognition  by  reason  of  the 
filling  defect  which  it  produces.  The  test  of  this  sign  is  its  per- 
manence, not  its  size,  and  we  have  been  fortunate  enough  to  find 
one  which  was  not  larger  than  a  cherry.  The  discovery  of  even 
smaller  ones  is  no  doubt  possible.  A  stealthy  infiltrative  cancer 
of  the  fibrous  or  scirrhous  type  may  invade  the  gastric  wall  without 
producing  a  recognizable  filling  defect.  In  this  event  peristalsis 
should  be  notably  absent  from  the  involved  area,  and  a  local  loss 
of  flexibility  may  be  evident  upon  palpation.  When  these  signs 
alone  exist  they  should  be  interpreted  with  caution;  but  in  con- 
junction with  a  gaping  pylorus,  achylia  and  clinical  indices,  they 
may  warrant  a  surgical  exploration. 

Carcinomatous  ulcers  for  the  most  part  show  the  same  roentgeno- 
logic signs  as  simple  ulcers.  However,  as  stated,  ulcers  with 
excessively  large  craters  are  open  to  the  suspicion  of  being  cancerous. 

The  situation  of  a  small  cancer  makes  a  decided  difference  in  the 
chance  of  its  demonstration.  On  either  curvature  of  the  pars 
media  or  pars  pylorica,  filling  defects,  even  though  small,  can 
usually  be  visualized  either  on  the  screen  or  plate,  or  both;  but 
such  defects  on  the  anterior  or  posterior  wall  might  evade  obser- 
vation even  in  the  oblique  view.  Trifling  defects  in  the  region  of  the 
gas-bubble  are  also  apt  to  be  overlooked.  The  percentage  of  cancers 
in  the  pars  cardiaca  is,  however,  small. 

The  experience  of  the  examiner  and  his  ability  to  see  and  interpret 
slight  departures  from  the  normal  have  some  importance  in  the 
diagnosis  of  early  cancers.  The  novice  would  better  limit  his 
diagnoses  to  those  cases  in  which  he  can  demonstrate  a  permanent 
filling  defect,  and  which  are  at  least  suspicious  clinically.  Anyway, 
these  features  will  be  found  in  the  vast  majority  of  patients  with 
gastric  cancer  who  seek  medical  aid. 

Patients  with  early  cancer  near  the  pyloric  ring  producing  obstruc- 
tion are  more  likely  to  come  into  the  hands  of  the  roentgenologist 
than  patients  with  early  cancer  beginning  elsewhere  in  the  stomach. 
A  six-hour  retention,  evidencing  obstruction,  may  be  the  only 
abnormality  of  which  the  observer  feels  sure.  In  other  cases  there 
may  be  a  slight  but  permanent  irregularity  of  the  prepyloric  contour, 
with  or  without  obstruction,  in  which  one  can  only  say  with  cer- 
tainty that  a  lesion  of  some  sort  is  present.  While  it  is  highly 
important  that  gastric  cancers  be  discovered  at  the  earliest  possible 
moment,  it  is  also  highly  important  that  the  diagnosis  shall  be  well 
founded,  and  where  the  Koentgen  findings  plus  the  clinical  features 
of  the  case  do  not  quite  justify  operative  intervention,  the  patient 
should  be  reexamined  at  short  intervals  until  a  decision  is  reached. 
The  administration  of  belladonna  to  eliminate  the  possibility  of 
spasm  in  doubtful  cases  is  particularly  advisable. 

Interpreting  the  Signs  of  Cancer.  The  Roentgen  indications 
of  gastric  cancer  vary  markedly  in  degree  and  in  their  combinations 
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with  each  other,  as  will  be  seen  in  the  case  reports  herewith  appended. 
The  cases  with  which  the  roentgenologist  has  to  deal  thns  range 
all  the  way  from  those  which  are  plainly  cancer  to  those  which  are 
highly  doubtful.  Often  he  can  only  be  ])0sitive  that  a  pathological 
condition  exists.  In  every  case  he  should  be  acquainted  with  the 
salient  clinical  facts,  w^hich  should  at  least  grossly  correspond 
to  his  own  findings.  If  they  do  not  agree,  he  ought  to  confirm  his 
observations  by  repeated  examinations. 

Case  I  (97408). — Man,  aged  forty-three  years.  He  had  attacks 
of  indigestion  five  years  prior  to  examination,  with  slight  pyrosis 
and  vomiting,  which  ceased  after  medical  treatment.  For  five 
weeks  he  has  been  having  spells  of  sharp  epigastric  pain,  relieved  by 


Fig.   1 


rest  and  aggravated  b\-  exercise.  No  loss  of  weight.  Hemoglobin 
89.  Total  acids,  86;  freeHCl,  62;  combined,  14;  no  food  remnant >. 
Rornfficn  findings:  Small  prepyloric  filling  defect.  Ketention  of 
half  the  six-hour  meal.  Active  jieristalsis  (Fig.  1).  Diagnosis: 
Lesion  at  the  ])ylorus.  Oycration:  lU'section  four  inches  of  stomach 
(Billroth,  No.  1);  early  cancer  on  pyloric  uher.  Pathologist's 
report:  Ulcer,  early  cancer. 

It  will  be  noted  in  the  patient's  history  that  the  symptoms 
complained  of  were  indefinite  and  not  espec-ially  indicative  of 
cancer.  Such  an  early  lesion  could  hardly  have  been  discovered 
except  by  lioentgen  rays  or  by  exploration.  This  is  a  typical  early 
case,  in  which  good  results  can  be  expected  from  operation. 
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Case  II  (90713). — Man,  aged  sixty-seven  years.  Four  months 
ago  the  symptoms  began  with  belching  and  regurgitation  of  sour, 
foul-smelHng  water  a  half  to  one  hour  after  meals.  There  was 
sticking,  heavy,  left  epigastric  pain  soon  after  eating.  Loss  of 
weight  15  to  20  pounds.  Total  acids,  56;  free  HCl,  42;  combined, 
14;  food  remnants;  blood.  Epigastric  resistance  and  tenderness, 
but  no  mass  palpable.  Roentgen  finding:  Small  filling  defect, 
pyloric  end.  No  palpable  mass  corresponding  to  defect.  Retention 
of  three-fourths  of  the  six-hour  meal.     Stomach  large,  showing 


Fig. 


irregular  vigorous  peristalsis  (Figs.  2  and  2-1).  Fig.  2J  shows  the 
retention  after  six  hours.  Diagnosis:  Carcinoma,  pyloric  end.  Opera- 
tion: Cancer  in  the  pyloric  end  of  stomach,  ulcer  tyj)e.  with  marked 
obstruction.  Adherent  to  pancreas.  Extensive  glandular  involve- 
ment. Resection  of  one-half  of  the  stomach  (Mikulicz-IIartmann- 
Billroth,  No.  2).  Pathologist's  report:  Cancer.  Photographs  of 
gross  specimen  shown. in  Fig.  2/i. 

While  this  is  a  fairly  early  case  roentgenologically,  as  shown  by 
the  limited  involvement  of  the  stomach,  the  surgical  findings  prove 
that  even  small  cancers  of  the  stomach  are  not  always  favorable 
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for  resection,  because  of  extension  to  adjacent  tissues  and  glandular 
involvement. 


Fig.  2A 


Fig.  2B 
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Case  III  (122965). — Man,  aged  thirty-six  years.  This  patient 
had  had  indigestion  off  and  on  for  ten  years.  Onset  of  present 
trouble  two  months  ago.  Distress,  gas  and  nausea  three  or  four 
hours  p.  c,  with  regurgitation  of  acid  and  mucus.  Loss  of  weight 
8  pounds.  ]Movable  ridge  at  right  epigastrium.  Total  acids,  40; 
free  HCl,  0;  combined,  40;  food  remnants,  2;  blood,  yeasts, 
sarcines.  Roentgen  findings:  Large  stomach,  containing  three- 
fourths  of  the  six-hour  meal.  Filling  defect  in  the  pars  pylorica 
corresponding  to  a  palpable  mass  (Fig.  3).  Diagnosis:  Cancer, 
operable  so  far  as  the  extent  of  the  involvement  of  the  stomach  is 
concerned.  Operation:  Resection  of  two-thirds  of  the  stomach 
(Mikulicz-Hartmann-Polya).  Cancer,  pyloric  end.  Pathologist's 
report:  Cancer  with  glandular  involvement. 


Fig.  3 

This  patient  had  slight  gastric  disturbance  for  ten  years,  as  stated 
above,  and  had  been  seen  repeatedly  by  competent  gastro-enterolo- 
gists,  one  of  whom  sent  him  to  Europe  for  a  vacation  trip.  Another 
sent  him  to  Florida  last  winter.  He  had  had  Roentgen  examination 
by  one  or  two  inexperienced  men,  who  were  also  practising  internal 
medicine.  The  case  was  not  recognized  as  cancer  until  a  tumor 
developed.  A  careful  roentgen  examination  should  have  shown 
the  condition  earlier  and  at  a  time  more  favorable  for  operation. 

Case  IV  (123461). — Woman,  aged  fifty-one  years.  For  five 
years  before  coming  for  examination  this  patient  had  had  inter- 
mittent attacks  of  epigastric  pain  two  hours  p.  c,  lasting  weeks  or 
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months,  with  intermissions  of  two  to  six  months.  For  five  months 
she  has  been  vomiting  whenever  she  ate  a  Httle  more  than  usual, 
and  during  the  past  two  months  she  has  had  epigastric  pain  im- 
mediately p.  c.  and  at  other  times.  Loss  of  weight  28  pounds  in 
five  months.  Small,  movable,  tender  mass  in  epigastrium.  Hemo- 
globin, 85.  Total  acids,  20,  all  combined.  Roentgen  findings: 
Extensive  filling  defect  involving  both  curvatures,  extending  well 
up  into  cardia,  corresponding  to  palpable  mass.  No  six-hour 
retention.  Gaping  pylorus  (Fig.  4).  Diagnosis:  Inoperable 
cancer.     No  operation. 

If  this  patient  had  been  examined  by  Roentgen  rays  only  a  few 
months  earlier  there  is  little  doubt  that  a  diagnosis  could  have  been 
made  when  surgery  could  offer  some  hope  of  cure. 


Fig.  4 

Case  V  (86914). — Man,  aged  sixty-one  years.  From  the  age  of 
eighteen  to  forty-two  he  had  attacks  lasting  three  to  five  weeks 
once  a  year  of  epigastric  ])ain  an  hwir  or  two  p.  c,  with  sour  re- 
gurgitation, etc.  One  month  ago  he  had  an  attack  of  ]iain  with 
vomiting  followed  by  fermentation  and  distress.  Five  days  later 
at  his  home  exploratory  operation  showed  tumor  of  the  stomach 
which  was  not  removed.  Loss  of  weight,  26  pounds.  Total  acids 
54;  free  HCl,  4;  comi)ine(l,  50.  Large,  movable  ridge  in  epigas- 
trium. Roentgen  findings:  Stomach  small,  with  marked  filling 
defect  in  the  pars  media  and  pars  pylorica,  corresponding  to  a 
palpable  mass.     Retention  of  half  the  six-hour  meal.     Stomach 
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somewhat  fixed  (Fig.  5).  Diagnosis:  Cancer.  Exploration: 
Cancer  of  the  pyloric  end  of  the  stomach ;  inoperable.  Pathologist's 
report:  Tissue  removed,  cancer. 

This  case  shows  how  impossible  it  is  to  accomplish  anything  by 
surgery  when  such  an  advanced  stage  of  the  disease  has  been  reached. 
The  Roentgen  rays  were  not  at  all  necessary  for  a  diagnosis  in  this 
case,  but  it  showed  the  extent  of  involvement  and  its  inoperability. 
Only  by  competent  routine  Roentgen  examination  of  every  person 
be\'ond  cancer  age  with  gastric  symptoms,  no  matter  how  trivial, 
can  the  number  of  cases  like  the  above  be  diminished. 


Fig.  5 

Case  VI  (117798). — Woman,  aged  sixty-six  years.  In  the  past 
five  years  this  patient  has  had  many  attacks  of  grinding  pain  in  the 
right  abdomen,  coming  suddenly  and  lasting  from  a  few  to  twelve 
hours.  For  four  months  she  has  had  daily  distress  and  sour  vomiting 
soon  after  meals.  Loss  of  weight,  30  pounds.  Hemoglobin,  85. 
Total  acids,  24;  free  HCl,  16;  combined,  8.  Roentgen  findings: 
Prepyloric  narrowing.  Retention  of  half  the  six-hour  meal.  Active 
peristalsis.  Some  irregularity  and  thinning  of  barium  shadow 
along  the  greater  curvature  in  the  pars  media,  due  to  gas  in  the 
colon  (Fig.  6).  The  case  was  regarded  as  suspicious  for  a  pre- 
pyloric lesion.  A  reray  after  belladonna  was  requested,  and  this 
examination  showed  a  stomach  normal  in  contour  and  without 
retention.  Operation:  Cholecystectomy;  appendectomy.  Chole- 
cystitis with  multiple  papillomas;  chronic  appendix.     Pathologist's 
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report:  Chronic  cholecystitis  with  multiple  papillomas.     Chronic 
appendicitis. 

This  case  illustrates  the  necessity  of  caution  on  the  part  of  the 
radiographer.  The  prepyloric  deformity  and  six-hour  retention 
were  due  to  gastrospasm  as  a  reflex  from  the  disease  of  the  gall- 
bladder. This  sort  of  gastrospasm  is  of  quite  common  occurrence, 
and  extreme  care  is  necessary  in  differentiating  it  from  an  actual 
lesion  of  the  stomach.  The  active  peristalsis  in  this  instance  rather 
suggested   spasm  and  negated  cancer. 


Fig.  6 

Case  VII  (102013). — ^Woman,  aged  sixty-nine  years.  Two  years 
ago  this  patient  began  to  have  discomfort  after  meals.  A  year 
later  she  noticed  a  lump  in  the  epigastrium  which  has  increased 
steadily  in  size.  During  the  past  eiglit  months  occasionally  she 
has  been  nauseated  and  vomited  when  hungry.  Loss  of  weight,  45 
pounds.  Hemoglobin,  85.  Total  acids,  6,  all  combined.  Oblong 
mass  in  epigastrium.  Roentgen  findings:  Small  stomach  without 
visible  peristalsis.  No  retention.  Lessened  flexibility.  Slight 
fixation.  lAunen  narrowed  without  marked  irregularity  of  contour 
(Fig.  7).  Diagnosis:  Cancer.  Kxplordtion:  Inoperable  tumor 
involving  the  entire  stomach  (leat]ier-l)ottle  stomach).  Some  gland- 
ular thickening  l)ut  no  metastasis. 
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Fig.  7 
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Case  VIII  (124629). — Man,  aged  forty-four  years.  Eight  months 
ago  he  began  to  have  epigastric  pain,  coming  a  half-hour  to  one 
hour  after  meals.  The  pain  continued  until  about  six  weeks  ago; 
since  then  he  has  felt  well,  but  worries  over  loss  in  weight  (15 
pounds).  A  firm  tumor  could  be  palpated  to  the  left  of  the  umbili- 
cus, indefinite  in  outline,  moving  with  respiration,  and  visibly 
modified  in  shape,  evidently  by  peristalsis.  Total  acids,  66;  free 
HCl,  60;  combined,  6.  Roentgen  findings:  Extensive  filling  defects 
in  the  pars  media  and  pars  pylorica.  No  retention  from  the  six- 
hour  meal  (Fig.  8).  0-perntion:  Resection  of  three-fourths  of  the 
stomach  (Mikulicz-Hartmann-Polya).  Cancer,  two  large  masses 
projecting  from  the  posterior  wall.  Pathologist's  report:  Cancer; 
no  glandular  involvement  found. 


Fiu.  9 


Case  IX  (119622). — Woman,  aged  sixty  years.  For  several 
years  the  ])atient  has  had,  every  five  or  six  months,  attacks  of 
nausea  and  vomiting,  without  pain,  lasting  about  a  week.  A 
similar  attack  began  one  month  ago,  at  first  without  relation  to 
food-taking,  but  during  the  past  two  weeks  occurring  a  lialf  to 
three  hours  after  meals.  No  ])articuliir  ])ain,  i)ut  some  epigastric 
soreness  and  burning.  Loss  of  weight,  38  jiounds  in  two  years; 
mostly  in  the  past  two  months.  Hemoglobin,  76  per  cent.  Uidge 
in  the  left  epigastrium  palpable  on  deep  inspiration.     Roentgen 
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findings:  Very  large  niche  on  lesser  curvature.  Retention  of  half 
the  six-hour  meal  (Fig.  9).  Diagnosis:  Cancerous  ulcer.  (The 
opinion  as  to  malignancy  was  based  upon  the  unusually  large  size 
of  the  niche.)     No  operation. 

Case  X  (106071). — Woman,  aged  fifty-five  years.  For  twenty 
years  she  has  had  attacks  of  severe  epigastric,  cramp-like  pain, 
coming  as  often  as  every  two  weeks,  lasting  one  or  two  hours,  and 
without  relation  to  food.  For  six  months  attacks  have  been  more 
frequent;  recently  twice  a  day.  Morphin  for  relief  has  been  given. 
Vomiting  of  dark  greenish  fluid.  Small,  tender  mass  R.  C.  M. 
Loss  of  weight,  25  pounds.  Hemoglobin,  85.  Total  acids,  40; 
free  HCl,  28;  combined,  12.     Roentgen  findings:  Two  examinations 


were  made.  The  first  showed  marked  irregularity  of  the  i)yloric 
end,  without  retention.  The  second  examination,  after  giving 
belladonna  showed  practically  the  same  condition  (Fig.  10).  Diag- 
nosis: "Prepyloric  irregularity;  possible  lesion;  may  be  reflex." 
Operation:  Cholecystectomy.  Empyema  of  gall-bladder  with 
stones.     Pathologist's  report:  Cholecystitis.    Cholelithiasis, 

The  cautious  diagnosis  in  this  instance  was  due  to  the  fact  that 
the  patient  had  an  excellent  history  of  gall-bladder  trouble.  The 
patient  at  the  second  examination  showed  no  jihysiological  efi'ects 
from  the  belladonna,  and  it  was  felt  that  spasm  could  still  not  be 
wholly  excluded.  Further,  an  organic  lesion  of  the  stomach  pro- 
ducing  such   prepyloric   irregularity   would   probably   also   have 
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resulted  in  a  six-hour  retention,  antiperistalsis,  palpable  tumor,  or 
other  corroborative  indication. 

Case  XI  (106124). — Man,  aged  seventy  years.  Intermittent 
diarrhea  for  six  months  with  3  to  6  bowel  movements  daily.  Oc- 
casional day  or  two  of  relief.  Much  sour  belching.  On  rigid 
diet  five  months,  with  40  pounds  loss  of  weight.  Occasional  pain 
in  the  lower  abdomen  or  stomach.  Hemoglobin,  75.  Total  acids, 
14,  all  combined.  Stool  report:  No  parasites.  Proctoscopic 
negative.  Roentgen  findings:  Filling  defect  in  the  pars  pylorica. 
No  six-hour  retention  (Fig.  11).  Diagnosis:  Cancer.  Operation: 
Cholecystectomy.  Large  septic  gall-bladder,  with  stones.  IVIarked 
thickening  of  pyloric  ring  by  spasm.  Pathologist's  report:  Chronic 
catarrhal  cholecystitis.    Cholelithiasis. 


Fig.  11 


Because  of  the  patient's  age  and  weakness  the  examination  was 
effected  with  considerable  difficulty.  The  findings,  however,  seemed 
quite  definite  and  the  possibility  of  spasm  was  not  considered. 
The  clinicians  in  charge  of  the  case  had  considered  it  disease  of  the 
gall-bladder  but  upon  the  strength  of  the  Roentgen-ray  findings 
changed  their  diagnosis.  The  case  is  another  illustration  of  the 
deceptiveness  of  gastrospasm. 

Case  XII  (120996).— 1\ Fan,  aged  fifty  years.  Two  or  three 
months  ago  he  began  to  have  intermittent  attacks  of  dull  ei)igastric 
pain  one  hour  before  meals,  lasting  three  or  four  days,  with  re- 
missions of  four  or  five  days.    Food  relief.    Some  pyrosis,  pallor. 


hoover:  significance  of  acro- ataxia  and  proximo-ataxia  651 

Slight  edema  of  feet  and  legs  for  three  or  four  weeks.  No  distinct 
loss  of  weight.  ]Mass,  right  hypochrondrium.  Total  acids,  10; 
free  HCl,  0;  combined,  10;  blood  and  mucus.  Hemoglobin,  40 
Roentgen  findings:  Plates  made  with  the  patient  standing  show 
small  defect  on  the  greater  curvature  in  the  pars  media,  while  those 
made  prone  show  two  large  central  defects;  with  some  irregularity 


and  thinning  of  both  curvatures.  No  retention  from  the  six-hour 
meal  (Fig.  12).  Diagnosis:  Cancer.  Operative  findings:  Anterior 
gastro-enterostomy;  stomach  opened;  base  of  tumors  clamped. 
Four  cancerous  papillomas  growing  from  the  mucosa  of  the  stomach, 
varying  in  size  from  that  of  a  filbert  to  that  of  a  lemon.  Patholo- 
gist's  report:  Multiple   papillomas;  areas  of   cancer. 


THE   SIGNIFICANCE   OF   ACRO-ATAXIA   AND   PROXIMO- 
ATAXIA. 


By  C.  F.  Hoover,  M.D., 

PROFESSOR    OF    MEDICINT:,    WESTERN    RESERVE    UNIVERSITY    MEDICAL    SCHOOL, 
CLEVELAND,    OHIO. 

Acro-ataxia  is  a  term  used  to  designate  an  impairment  in  the 
muscular  sense  of  the  intrinsic  muscles  of  the  hands  and  feet  in 
contradistinction  from  ataxia  of  the  proximal  muscles  of  the  upper 
and  lower  extremities. 
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The  diagnostic  significance  of  distinguishing  between  acro-ataxia 
and  proximo-ataxia  was  first  suggested  in  primary  anemia  when  the 
differentiation  brings  out  very  striking  symptoms.  Patients  with 
primary  anemia  complain  of  paresthesia  in  fingers  and  toes  and 
impairment  of  fine  manipulative  movements  long  before  there  is 
any  impairment  in  the  grosser  movements  of  the  extremities.  The 
lower  extremities  reveal  this  differentiation  far  more  commonly 
than  do  the  upper  extremities.  In  the  early  period  of  primary 
anemia  a  patient  will  be  unable  to  tell  whether  the  great  toe  is 
being  passively  flexed  or  extended  or  twisted;  but  when  the  limb 
is  elevated  in  various  positions  he  will  accurately  indicate  the 
position  of  the  toe.  The  former  test  employs  the  muscular  sense  of 
the  intrinsic  muscles  of  the  feet.  The  latter  test  employs  the 
muscular  sense  of  the  iliofemoral  muscles. 

The  anemic  patient  may  lose  all  muscular  sense  in  the  intrinsic 
muscles  of  the  feet  and  have  no  static  ataxia,  because  the  muscular 
sense  of  the  iliofemoral  muscles  is  unaffected.  The  anemic  patient 
will  have  the  muscular  sense  of  the  intrinsic  muscles  of  the  hand  so 
impaired  that  buttoning  a  waist,  washing  dishes,  sewing,  and 
writing  are  laboriously  and  imperfectly  accomplished;  but  when 
the  finger-to-finger  and  finger-to-nose  tests  are  tried,  all  indications 
of  ataxia  are  wanting.  In  the  latter  instance  we  are  testing  the 
muscular  sense  of  the  thoracoscapular  and  scapulohumeral  muscles 
to  the  exclusion  of  any  function  of  the  intrinsic  muscles  of  the  hands. 
]Many  patients  with  primarv  anemia  with  pronounced  loss  of 
muscular  sense  of  intrinsic  muscles  of  the  feet  and  hands  will 
voluntarily  complain  only  of  numbness  and  tingling,  when  direct 
questioning  and  testing  will  reveal  a  loss  of  the  stereognostic  sense' 
which  in  a  tabetic  patient  would  render  bim  incompetent  for  any 
occupation. 

\Yhat  first  attracted  my  attention  to  the  significance  between 
acro-ataxia  and  proximo-ataxia  was  the  surprising  loss  of  the 
stereognostic  sense  in  the  hands  and  loss  of  all  sense  of  position  in  the 
toes  in  anemic  patients  when  there  was  not  the  slightest  evidence 
of  any  loss  of  muscular  sense  in  the  proximal  muscles  of  the  upper  or 
lower  extremity,  and  for  this  reason  the  gait  was  not  ataxic,  there 
was  no  static  ataxia,  and  with  the  exception  of  fine  manii)ulations 
which  employed  only  the  hand  muscles,  there  was  no  impairment 
of  function  in  the  upper  extremities.  In  the  later  stages  of  anemia, 
])roxim()-ataxia  and  acro-ataxia  are  both  present. 

In  spinal-cord  disease  we  see  just  the  reverse.  Proximo-ataxia 
always  precedes  acro-ataxia.  The  tabetic  patient  will  have  a  ver\ 
pronounced  loss  of  muscular  sense  in  the  iliofemoral  muscles,  with 
consequent  symptoms,  long  before  there  is  a  loss  of  the  sense  of 
j)()sition  in  the  toes.  lie  will  also  lose  the  muscular  sense  in  his 
thoracoscapular  and  scapulohumeral  muscles  before  there  is  any 
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loss  of  muscular  sense  in  the  hands.  Acro-ataxia  is  seen  only  in 
advanced  spinal-cord  disease. 

Primary  anemia  is  a  hemolytic  disease  in  which  the  nervous 
system  suffers,  probably  from  the  same  toxic  substance  which  acts 
as  hemolysine.  This  suggests  the  possibility  of  employing  the 
differentiation  between  acro-ataxia  and  proximo-ataxia  as  a 
diagnostic  measure  to  distinguish  peripheral  nerve  lesions  from 
lesions   in   the   spinal   cord. 

For  the  past  four  years  all  cases  of  primary  anemia  with  neuro- 
logical signs  and  all  forms  of  neuritis,  e.  g.,  alcohol,  lead,  diabetes, 
and  diphtheria,  and  all  syphilitic  disease  of  the  spinal  cord  have 
been  carefully  studied  with  this  idea  in  view.  The  results  have 
shown  that  acro-ataxia  without  proximo-ataxia  is  seen  only  in  the 
primary  anemias  and  peripheral  neuritis.  Proximo-ataxia  without 
acro-ataxia  is  seen  only  in  cord  disease.  In  advanced  stages  of 
peripheral  nerve  and  cord  diseases  both  proximo-ataxia  and  acro- 
ataxia  may  be  present. 

This  differentiation  has  served  to  recogni/e  cases  of  alcoholic 
neuritis  which  have  simulated  spinal-cord  disease.  Acro-ataxia 
may  also  suggest  primary  anemia  when  the  patient's  color  will 
not  suggest  anemia.  In  our  cases  there  were  also  three  diabetic 
patients  with  neuritic  pains  who  would  have  been  treated  as  diabetic 
neuritis  had  they  not  had  proximo-ataxia  which  betrayed  the 
spinal  cord  as  the  real  seat  of  the  disease.  They  proved  to  be  cases 
of  SMjhilis  of  the  central  nervous  system  with  glycosuria  as  a 
symptom. 

One  case  of  carcinoma  of  the  prostate  afforded  an  interesting 
example  of  the  value  of  this  sign.  The  patient  had  mild  diabetes 
for  twelve  years.  An  enlarged  prostate  caused  residual  urine  for 
two  years.  During  the  past  year  the  patient  has  had  much  pain 
in  the  distribution  of  both  sciatic  nerves  in  the  thighs  and  legs. 
Proximo-ataxia  without  acro-ataxia  indicated  that  the  neurological 
signs  were  not  of  diabetic  origin.  The  subarachnoid  fluid  proved 
to  be  normal,  therefore  the  cord  lesion  was  due  to  metastases  from 
a  carcinomatous  prostate.  The  prostate  was  removed  surgically 
and  proved  to  be  carcinoma  on  histological  examination.  The 
patient  has  made  a  good  recovery  from  his  operation,  so  the  char- 
acter of  the  spinal-cord  lesion  still  remains  in  doubt,  although  at 
the  operation  a  chain  of  enlarged  lymph  glands  were  palpated  along 
the  iliac  vessels,  a  fact  which  lends  additional  probabilitv  to  the 
carcinomatous  character  of  the  spinal-cord  disease. 

That  toxic  neuritis  may  cause  proximo-ataxia  without  acro-ataxia 
is  possible,  but  we  have  not  had  cases  which  have  clearly  shown 
such  a  combination  of  symptoms.  But  during  the  past  four  years, 
during  which  the  relations  between  acro-ataxia  and  proximo-ataxia 
and  cord  and  peripheral  nerve  disease  have  been  observed,  we  have 
failed  to  find  a  single  case  of  spinal-cord  disease  in  which  acro- 
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ataxia  existed  unaccompanied  by  proximo-ataxia.  When  proximo- 
ataxia  is  unaccompanied  by  acro-ataxia,  Ave  have  strong  evidence 
that  we  are  not  dealing  with  a  disease  of  the  peripheral  nerves. 

During  the  past  four  years,  at  Lakeside  Hospital  we  have  had 
fifty-two  cases  of  primary  anemia,  and  in  all  of  them  in  which  neuro- 
logical signs  were  presents  there  was  either  acro-ataxia  alone  or 
accompanied  by  proximo-ataxia.  I  have  failed  to  find  a  single  case 
of  primary  anemia  in  which  proximo-ataxia  existed  unaccompanied 
with  acro-ataxia.  My  experience  wath  all  cases  seen  outside  the 
hospital  has  been  the  same. 

Another  striking  experience  occurred  in  primary  anemia:  Eighteen 
of  the  fifty-two  cases  at  Lakeside  Hospital  were  from  fifty  to  sixty- 
seven  years  of  age,  and  in  sixteen  of  this  number  there  are  records 
of  neurological  signs.  All  these  patients,  with  few  exceptions, 
were  seen  bv  myself.  Li  my  private  practice  I  have  failed  to 
find  a  single  instance  of  primary  anemia  of  fifty  years  or  older 
which  did  not  show  some  neurological  signs.  Li  patients  under  fifty 
years  of  age  the  anemia  may  be  severe  and  last  as  long  as  four  years 
without  showing  any  neurological  signs.  The  first  neurological 
signs  to  appear  in  all  the  primary  anemias  are  the  loss  of  the  vibra- 
tory sense  in  the  distal  portions  of  the  upper  or  lower  extremities 
and  acro-ataxia. 

Some  of  these  patients  never  suffered  from  anemia.  They  were 
not  pale,  and  their  hemoglobin  during  the  entire  illness  never  went 
lower  than  75  per  cent.,  and  this  lasted  only  a  few  months.  During 
most  of  the  time  there  was  from  80  per  cent,  to  95  per  cent,  hemo- 
globin (Talquist).  The  neurological  signs,  however,  progressed 
just  the  same  as  in  those  patients  who  were  very  anemic.  They 
were  called  primary  anemia  because  they  had  a  venous  hum  over 
the  bulbus  venosus,  a  high  color  index,  leukopenia,  and  acro- 
ataxia  and  loss  of  perception  of  vibrations  over  the  distal  portions 
of  the  upper  or  lower  extremities.  Li  patients  fifty  years  and  older 
the  primary  anemia  was  frequently  suggested  by  the  neurological 
findings.  Had  it  not  been  for  acro-ataxia  and  impaired  perception 
of  vibrations  the  hematological  phase  of  the  disease  would  have 
been  entirely  overlooked. 

The  fact  that  the  progress  of  neurological  symptoms  in  primary 
anemia  conforms  to  those  developing  in  toxic  neuritis  suggests  that 
the  nervous  affection  in  primary  anemia  begins  in  the  peripheral 
nerves  and  ultimately  involves  the  cord.  Thus  far  there  have  been 
no  histological  examinations  made  which  will  confirm  or  deny 
this  interpretation  of  clinical  signs  of  the  disease. 
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STUDIES  OF  NEPHRITIS.! 

By  Henry  A.  Christian,  Channing  Frothingham,  Jr., 
James  P.  O'Hare  and  Alan  C.  Woods, 

BOSTON,    MASSACHUSETTS. 

(From  the  Medical  Clinic  of  the  Peter  Bent  Brigham  Hospital.) 

During  the  past  year  and  a  half  in  the  medical  clinic  of  the  Peter 
Bent  Brigham  Hospital  we  have  been  studying  cases  of  chronic 
nephritis  from  several  angles.  Some  of  these  studies  have  been 
published,  others  are  ready  for  publication,  while  still  others  are 
incomplete.  All  these  studies  are  more  or  less  closely  related  to 
each  other  and  form  part  of  a  somewhat  systematic  investigation 
of  nephritis.  Different  members  of  the  staff  ha^'e  taken  up  the 
study  of  special  phases  of  the  subject,  and  from  time  to  time  each 
has  published  the  study  which  he  has  made.  What  we  will  present 
here  represents  part  of  our  recent  work.  The  several  names  that 
appear  under  the  title  are  those  of  the  men  responsible  for  the 
work  which  is  outlined  here.  In  more  detailed  form  each  man  will 
publish  subsequently  under  his  own  name  his  own  work. 

A.  Test  Renal  Meals  in  Relation  to  Renal  Function.  The 
ability  of  the  kidney  to  excrete  certain  factors  in  the  average  normal 
diet  has  been  utilized  by  many  as  a  means  of  measuring  renal 
function.  The  excretion  of  water,  sodium  chloride,  and  nitrogen 
has  been  tested  by  most  observers.  One  method  suggested  by 
V.  ^Monakow^  has  been  to  place  the  patient  upon  some  form  of 
diet  which  contains  daily  approximately  the  same  amounts  of 
sodium  chloride,  nitrogen,  and  water  with  a  caloric  value  varying 
but  little  from  day  to  day.  In  relation  to  this  diet  the  twenty- 
four-hour  amount  of  urine  and  its  sodium  chloride  and  nitrogen 
content  have  been  quantitated.  Then  on  different  days  these 
patients  have  received,  in  addition  to  the  diet,  20  gm.  of  urea  or 
10  gm.  of  sodium  chloride,  and  the  ability  of  the  kidney  to  excrete 
these  added  amounts  of  nitrogen  and  sodium  chloride  has  been 
determined. 

As  in  this  test  it  is  necessary  for  the  patient  to  reach  a  certain 
degree  of  equilibrium  of  excretion  after  the  diet  has  been  begun 
before  the  added  salt  and  nitrogen  can  be  given,  and  as  it  is  neces- 
sary to  observe  the  excretion  of  these  substances  for  at  least  two 
days  after  each  is  given,  and  as  it  is  usual  to  allow  the  effect  of  the 
added  amount  of  the  one  to  end  before  adding  the  other,  to  carry 

'  Presented  at  a  meeting  of  the  iVssociation  of  American  Physicians,  held  in  Wash- 
ington, D.  C,  May  11-13,  191.5. 

2  Deutsch.  Arch.  f.  klin.  Med.,  1911.  cii,  248. 
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out  this  test  satisfactorilj^  requires  about  ten  days  of  accurate 
dieting  with  the  patient  in  the  hospital. 

In  1914  Hedinger  and  Schlayer^  pubKshed  a  paper  in  which  the 
effect  of  diet  on  the  excretion  of  water  and  sodium  chloride  was 
studied  by  submitting  the  patient  for  one  day  to  a  diet  in  which 
different  meals  contained  varying  amounts  of  water,  sodium  chloride, 
and  nitrogen.*  The  urine  was  collected  in  two-hour  periods  through 
the  day,  and  the  water  and  sodium  chloride  were  quantitated  in 
each  two-hour  amount.  The  test  renal  meal  day  was  preceded  by 
two  days  on  which  the  patient  was  on  a  light  mixed  diet  containing 
from  8  to  12  gm.  of  NaCl,  and  with  a  fixed  quantity  of  fluid,  and 
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Chakt  I. — To  show  amounts  of  fluid,  sodium  chloride,  and  nitrogen  in  each  meal 
of  the  renal  diet.  The  lines  connecting  the  tops  of  the  columns  give  the  curve  of 
variation  in  intake  of  each  constituent. 

on  these  days  merely  the  excretion  of  water  in  relation  to  fluid  intake 
was  measured. 

This  form  of  test  renal  meals  requires  three  days  of  the  patient's 
stay  in  the  hospital,  but  only  on  one  day  is  accurate  dieting  neces- 
sary. The  question  naturally  arises.  Can  as  much  information 
be  obtained  from  the  one  test  as  from  the  other?  If  so,  tlic  shorter 
period  of  time  required  for  the  test  of  Hedinger  and  Schlayer 
would  have  a  manifest  advantage.     During  the  past  year  we  have 


'  Dcutsch.  Arch.  f.  kiin.  Med.,  1914,  cxiv,  120. 

*  In  tliosc  nioals  the  content  of  each  also  varied  in  food  substances  luiving  a  liiurotic 
effect  (water,  salt,  puriiis,  etc.) 
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investigated  this  question.  We  have  modified  the  test  as  proposed 
by  Hedinger  and  Schlayer  by  qiiantitating  the  nitrogen  in  the 
various  portions  as  well  as  the  water  and  sodium  chloride,  and  we 
have  changed  slightly  the  composition  of  the  meals  on  Iboth  the 
test  day  (Chart  I)  and  on  the  two  preceding  days.* 
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Chart  II,  Case  I. — The  series  of  columns  beginning  at  the  left  give  the  amount 
of  urine,  sodium  chloride,  and  nitrogen  in  each  two-hour  portion  from  7  a.m.  to  9 
P.M.,  and  in  the  portion  from  9  p.m.  to  7  a.m.  The  soHd  lines  joining  dots  in  the 
space  of  each  column  give  the  specific  gravity  of  the  urine  and  the  percentage  con- 
centration of  sodium  chloride  and  nitrogen.  Next  is  indicated  the  night  portion 
of  urine  in  relation  to  the  total  twenty-four-hour  amount.  The  columns  at  the  right 
give  the  fluid  intake  and  urine  output  in  the  days  preceding  the  test  day. 

Without  entering  at  this  time  into  any  discussion  as  to  the  value 
of  such  test  renal  meals  in  determining  the  renal  function,  we  will 
discuss  comparatively  the  results  obtained  in  the  two  forms  of  tests 


*  On  the  test  day  we  have  used  the  following  menu  for  the  several  meals: 

7  a.m.     Coffee,  milk,  sugar,  toast,  and  butter. 

10  A.M.     Milk,  toast  and  butter. 

12.30  P.M.  Bouillon,  broiled  steak,  butter,  mashed  potato,  butter,  toast  and 
butter,  coffee,  milk  and  sugar. 

4  P.M.     Tea,  milk,  sugar,  crackers. 

7  P.M.  Soft  egg,  blanc  mange  (one  egg,  sugar,  corn  starch,  milk)  cream,  in  amount 
to  give  approximately  total  calories  2500,  total  fluids,  1550  c.c,  total  protein  76 
gm.,  total  fats  127  gm.,  total  carbohydrates,  245  gm.,  total  sodium  chloride,  5.8 
gm.  On  the  two  days  preceding  the  test  day  the  patient  usually  has  a  diet  con- 
taining 2000  calories,  75  gm.  of  protein,  and  4  gm.  of  sodium  chloride. 
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carried  out  on  the  same  patient.  On  sixteen  patients  with  chronic 
nephritis  both  tests  were  carried  out  in  a  complete  form.  In  addi- 
tion to  these  patients  a  variety  of  other  methods  of  testing  renal 
function  were  applied.  In  an  equal  number  of  cases  only  the  Hed- 
inger  and  Schlayer  test  renal  meal  method  was  applied  in  connection 
with  other  forms  of  renal  functional  tests.  The  results  of  all  of 
these  tests  from  the  point  of  view  of  estimating  the  function  of  the 
kidney  and  the  relative  value  of  each  will  be  discussed  by  Dr. 
O'llare  when  he  publishes  a  detailed  statement  of  this  work. 
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Chart  III,  Case  I. — Tho  hatched  cokimns  indicate  intake;  the  solid  cohinins 
output.  The  upper  series  are  for  fluids,  the  middle  for  nitrogen,  and  the  lower  for 
sodium  chloride.  The  added  salt  and  added  urea  are  indicated  by  the  lengthening 
of  the  columns  of  intake.^ 


We  have  found  that  these  two  forms  of  testing  renal  function 
in  relation  to  test  diets  agree  quite  well  in  their  results.  (Case  I, 
Chart  II  and  III;  Case  II,  Chart  IV,  and  V;  Case  III,  Chart  VI 
and  VII;  Case  IV,  Chart  VIII  and  IX).  Tliat  the  results  very 
closely  agree  in  any  quantitative  sense  is,  of  course,  not  to  be 
expected,  for  we  have  found  that  if  we  gave  added  salt  or  added 
urea  on  several  occasions  to  our  i)ationts  on  a  standard  diet  the 
results  obtained  are  rarely  quantitatively  identical,  but  there  is 

«  "Hou.se"  indicivics  a  Kcnoral  mixed  diet;  "St.  noph."  iiidicafcs  a  diet  of  ;il>i)ut 
2000  calories,  containing  75  gm.  of  protein  and  4  gm.  of  sodium  chloride. 
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generally  a  striking  similarity  in  the  results  from  period  to  period. 
(Charts  VII  and  XII.) 

In  the  same  way  we  have  repeated  the  Iledinger  and  Schlayer 
test  renal  meal  on  the  same  patient  and  found  very  considerable 
variations  in  the  curve  of  excretion  of  the  various  components 
which  were  quantitated  (Case  V,  Charts  X  and  XI),  but  at  the 
same  time  there  is  enough  similarity  in  the  different  periods  to 
justify  the  same  conclusions  as  regards  the  ability  of  the  kidney  to 
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Chart  IV,  Case  II. — The  seiies  of  columns  beginning  at  the  left  give  the 
amount  of  urine,  sodium  chloride,  and  nitrogen  in  each  two-hour  portion  from 
7  A.M.  to  9  P.M.,  and  in  the  portion  from  9  p.m.  to  7  a.m.  The  solid  linos  joining 
dots  in  the  space  of  each  column  give  the  specific  gravity  of  the  urine  and  the  per- 
centage concentration  of  sodium  chloride  and  nitrogen.  Next  is  indicated  the  night 
portion  of  urine  in  relation  to  the  total  twenty-four-hour  amount.  The  columns 
at  the  right  give  the  fluid  intake  and  urine  output  in  the  days  preceding  the  test  day. 


excrete  the  various  components  when  no  extraneous  factors  in  the 
interval  between  the  tests  had  come  in  to  alter  the  character  of  the 
result. 

Perhaps  there  has  been  a  somewhat  closer  agreement  between  the 
two  tests  in  regard  to  the  salt  excretion  than  has  been  found  in  the 
nitrogen  excretion.  It  has  been  our  experience  that  the  al)ility  of 
the  kidney  to  excrete  salt  is  decreased  much  earlier  than  is  the  case 
with  nitrogen,  and  many  more  of  our  cases  have  shown  an  inability 
to  excrete  salt  well  than  has  been  the  case  with  the  nitrogen.    This 
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may  possibly  explain  the  greater  variation  in  the  results  with  the 
nitrogen  in  these  cases  which  we  have  studied. 

The  cases  with  advanced  nephritis,  as  judged  by  other  tests  and 
the  general  condition  of  the  patient,  by  the  Hedinger  and  Schlayer 
test  diet  show  strikingly  a  tendency  to  fixation  in  the  concentration 
of  the  urine  as  measured  by  the  specific  gravity,  with  a  relatively 
slight  variation  in  the  amount  passed  in  each  two-hour  period.  In 
some  cases  this  fixation  in  specific  gravity  has  occurred  at  a  low 
level  (Chart  VIII)  and  in  others  at  a  fairly  high  level  (Chart  IV). 
In  the  same  way  some  patients  have  shown  but  slight  variation  in 
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Chart  V,  Case  II.  —  The  hatched  columns  indicate  intake;  the  solid  columns 
output.  The  upper  series  are  for  fluids,  the  middle  for  nitrogen,  and  the  lower  for 
sodium  chloride.  The  added  salt  and  added  urea  are  indicated  by  the  lengthening 
of  the  columns  of  intake. 

amount  of  their  urine  from  period  to  period  with  cither  a  very 
small  amount  or  a  fairly  large  amount  in  each  period.  Fixation 
of  salt  concentration  has  occurred  in  the  more  severe  cases  and 
usually  at  a  low  level  of  excretion.  In  the  longer  test,  with  added 
salt  and  added  urea,  the  fixation  of  specific  gravity  and  the  lack  of 
variation  in  the  quantity  of  the  urine  is  not  so  apparent. 

The  inability  of  the  kidney  to  satisfactorily  excrete  salt  is  shown 
in  both  tests  (Charts  VI,  VII,  VIII,  and  IX).  The  same  things  are 
true  with  regard  to  the  nitrogen  (Charts  VI,  VII,  VIII,  and  IX), 
though  there  has  been  less  tendency  to  either  fixation  in  the  concen- 
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tration  of  the  nitrogen  or  constancy  in  the  amount  of  nitrogen  in 
each  two-hour  period. 

Both  forms  of  dietary  renal  tests  are  of  Hmited  appHcation  in  the 
sense  that  cases  of  severe  nephritis  often  are  unable  to  take  the  diet 
on  account  of  lack  of  appetite  or  developing  nausea.  In  each  form 
of  test  the  amount  of  laboratory  work  is  approximately  the  same. 
The  only  distinct  advantage  of  the  one  over  the  other  is  in  the  shorter 
period  required  for  the  Hedinger  and  Schlayer  test.     It  is  to  be 
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Chart  VI,  Case  III. — The  series  of  colimms  beginning  at  the  left  give  the  amount 
of  urine,  sodium  chloride,  and  nitrogen  in  each  two-hour  portion  from  7  a.m.  to  9 
P.M.  and  in  the  portion  from  9  p.m.  to  7  a.m.  The  solid  lines  joining  dots  in  the 
space  of  each  column  give  the  specific  g^a^'itJ•  of  the  uiine  and  the  percentage  con- 
centration of  sodium  chloride  and  nitrogen.  Next  is  indicated  the  night  portion  of 
urine  in  relation  to  the  total  twenty-four-hour  amount.  The  columns  at  the  right 
give  the  fluid  intake  and  urine  output  in  the  days  preceding  the  test  day. 


remembered  that  not  exactly  the  same  form  of  test  is  being  applied, 
because  in  the  one  the  chief  factor  in  the  test  consists  in  seeing  what 
the  ability  of  the  kidney  is  to  excrete  a  single  substance  added  to  a 
diet  containing  only  a  moderate  amount  of  that  given  substance 
along  with  other  constituents.  In  the  other  test  the  excretion  of 
several  substances  contained  in  a  varying  admixture  of  food  consti- 
tuents is  being  studied  over  a  much  shorter  period  of  time.  It 
might  be  that  the  results  from  the  two  kinds  of  tests  would  be  more 
nearly  comparable  if  in  the  longer  test  both  added  nitrogen  and 
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added  sodium  chloride  were  introduced  into  the  diet  on  the  same 
day. 

In  the  Hedinger  and  Schlayer  test  the  results  in  a  case  of  nephritis 
cannot  be  compared  in  any  quantitative  sense  with  what  might  be 
termed  a  normal  curve  of  excretion.  Normality  consists  with  this 
diet  in  the  ability  to  vary  from  period  to  period  the  amount  of  water, 
its  specific  gravity,  the  amounts  of  salt  and  nitrogen  and  their 
percentage  concentration  rather  than  to  show  any  definite  type 
of  curve  of  excretion  of  each.  Abnormality  consists  in  a  more  or 
less  degree  of  fixation  in  all  of  these  values  or  in  certain  ones  of  them. 
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Chaut  VII,  Case  III. — The  hatched  columns  indicate  intake,  the  solid  columns 
output.     The  upper  series  are  for  fluids,  the  middle  for  nitrogen,  and  the  lower  for 
sodium  chloride.    The  added  salt  and  added  urea  are  indicated  by  the  lengthening     ' 
of  the  columns  of  intake.  t 

Our  general  feeling  has  been  that  a  study  of  the  salt  and  nitrogen  ■« 
excretion  by  means  of  test  diets  is  relatively  of  less  use  in  determin- 
ing the  prognosis  than  are  some  of  the  other  functional  tests,  such 
as  the  phen()lsulphonej>hthalein  excretion  and  the  amount  of  blood  f^ 
nitrogen.  This  is  not  because  the  severe  cases  fail  to  show  quite 
definite  changes  in  their  excretion,  but  because  the  other  tests 
give  fully  as  much  information  at  a  much  less  cost  of  labor  and 
time.  In  the  milder  cases  where  phenolsulphonephthalein  excretion 
is  fair  and  blood  nitn)gen  low  in  amount,  disturbances  in  excretion  of  ^ 
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water,  salt,  or  nitrogen  are  found ;  the  correct  interpretation  of  this 
cannot  be  given  initil  time  enough  has  elapsed  to  show  how  these 
cases  progress. 

With  regard  to  anatomical  diagnosis,  we  think  that  a  study  of 
salt  nitrogen,  and  water  excretion  will  give  very  little  aid.  They 
serve  to  subdivide  cases  of  chronic  nephritis  in  a  functional  sense; 
the  value  of  so  subdividing  the  cases  remains  to  be  shown. 
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Chart  VIII,  Case  IV.— The  series  of  columns  beginning  at  the  left  give  the  amount 
of  urine,  sodium  chloride,  and  nitrogen  in  each  two-hour  portion  from  7  a.m.  to  9 
P.M.,  and  in  the  portion  from  9  p.m.  to  7  a.m.  The  solid  hnes  joining  dots  in  the 
space  of  each  column  give  the  specific  gravity  of  the  urine  and  the  percentage  con- 
centration of  sodium  chloride  and  nitrogen.  Next  is  indicated  the  night  portion  of 
urine  in  relation  to  the  total  twenty-four-hour  amount.  The  columns  at  the  right 
give  the  fluid  intake  and  urine  output  in  the  days  preceding  the  test  day. 

B.  Quantitative  Studies  of  Non-protein  Nitrogenous 
Bodies  of  the  Blood.  "In  a  series  of  eighteen  patients  (Charts 
XIII,  XIV,  and  XV)  with  nephritis  the  total  non-protein  nitrogen 
of  the  blood  was  determined  and  also  the  ammonia  nitrogen,  urea 
nitrogen,  uric  acid  nitrogen,  creatinin,  and  combined  creatinin 
and  creatin  nitrogen,  and  in  most  of  the  cases  the  ami  no-acid 
nitrogen.  It  was  found  in  this  series  that  the  urea  nitrogen  increased 
usually  in  proportion  as  the  total  non-protein  nitrogen  increased 
and  averaged  63.4  per  cent,  of  the  total.  Ammonia  nitrogen 
increased  slightly  as  the  total  non-protein  nitrogen  rose,  but  this 
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rise  was  not  proportional.  Creatinin  showed  roughly  a  propor- 
tionate increase  while  amino-acid  nitrogen  showed  no  constant 
increase.  Uric-acid  nitrogen  increased  only  very  slowly,  with  an 
increase  in  total  non-protein  nitrogen,  and  the  increase  was  not 
regular  or  proportionate  to  that  of  the  total  non-protein  nitrogen. 
In  those  cases  (14)  in  which  amino-acids  were  quantitated  the  sum 
total  of  urea,  ammonia,  uric  acid,  creatinin,  creatin,  and  amino- 
acid  nitrogen  was  subtracted  from  the  total  non-protein  nitrogen 
to  give  a  figure  for  residual  or  unknown  nitrogen.     It  has  been 
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Chart  IX,  Case  IV. — The  hatched  columns  indicate  intake,  the  solid  columns 
output.  The  upper  series  are  for  fluids,  the  middle  for  nitrogen,  and  the  lower  for 
sodium  chloride.  The  added  salt  and  added  urea  are  indicated  by  the  lengthening 
of  the  columns  of  intake. 


pointed  out  by  others  that  such  a  nitrogen  portion  might  contain 
the  toxic  element  in  nephritis,  and  so  should  be  largest  in  those 
cases  with  most  evident  toxemia.  In  our  figures  it  was  roughly 
proportionate  to  the  clinical  severity  of  the  case.  However,  it  is 
quite  evident  that  summation  of  errors  in  individual  determinations 
may  be  responsible  in  part  for  the  amount  of  residual  nitrogen. 
Furthermore,  if  there  is  a  marked  retention  of  non-protein  substances 
it  is  probable  that  other  substances  known  to  be  non-toxic  not 
quantitated  in  our  work  may  have  caused  all  this  increase,  and  the 
figure  means  only  what  a  rise  in  total  non-protein  nitrogen  means. 
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In  these  same  cases  the  total  non-protein  nitrogen  and  the  urea 
nitrogen  of  the  spinal  'fluid  were  determined.  With  the  exception 
of  two  cases  with  anuria  (Cases  VIII  and  IX,  Chart  XII)  the  total 
non-protein  nitrogen  of  the  spinal  fluid  averaged  about  25  per  cent, 
lower  than  that  in  the  blood,  while  the  urea  nitrogen  in  each  had 
almost  identical  values.  It  would  seem  from  this  that  urea  is  the 
only  one  of  the  nitrogenous  bodies  readily  excreted  into  the  spinal 


Chart  X,  Case  V. — -The  series  of  columns  beginning  at  the  leit  give  tnt;  amount 
of  urine,  sodium  chloride,  and  nitrogen  in  each  two-hour  portion  from  7  a.m.  to  9 
P.M.,  and  in  the  portion  from  9  p.m.  to  7  a.m.  The  solid  lines  joining  dots  in  the 
space  of  each  column  give  the  specific  gravity  of  the  urine  and  the  percentage  con- 
centration of  sodium  chloride  and  nitrogen.  Next  is  indicated  the  night  portion 
of  urine  in  relation  to  the  total  twenty-four-hour  amount.  The  columns  at  the 
right  give  the  fluid  intake  and  lu-ine  output  in  the  days  preceding  the  test  day. 
The  broken  lines  joining  dots  indicate  the  amounts  of  fluid,  sodium  chloride,  and 
nitrogen  in  each  meal.  In  the  case  of  nitrogen  in  the  meals  the  scale  is  not  the  same 
as  that  of  the  nitrogen  in  the  portions  of  urine,  but  is  greater,  corresponding  to  the 
scale  in  Chart  I. 

fluid,  and  that  quantitation  of  spinal  fluid  nitrogen  adds  but  little 
information  to  that  obtained  from  quantitations  of  blood  nitrogen. 
In  all  of  these  patients  the  condition  of  the  retina  was  carefully 
studied.  It  was  found  that  albuminuric  retinitis  occurred  at  any 
level  of  nitrogen  retention,  and  there  was  no  relation  between  its 
occurrence  and  the  proportionate  amount  of  any  of  the  nitrogen 
bodies  quantitated.    Certainly,  there  was  found  no  evidence  of  a 
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causal  relation  between  any  of  these  nitrogenous  bodies  and  albu- 
minuric retinitis. 

C.  Diuresis  in  Relation  to  Diuretics.  From  our  clinic 
have  been  published  several  papers  on  the  effect  of  diuretic  drugs 
on  animals  with  experimental  nephritisJ  All  together  thess  have 
shown  that  the  ordinary  diuretics  are  either  ineffectual  or  harmful 
to  animals  with  these  acute  renal  lesions.     The  results  of  these 
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Chart  XI,  Case  V. — The  series  of  columns  beginning  at  the  left  give  the  amount 
of  urine,  sodium  chloride,  and  nitrogen  in  each  two-hour  portion  from  7  a.m.  to  9 
P.M.,  and  in  the  portion  from  9  p.m.  to  7  a.m.  The  solid  lines  joining  dots  in  the  space 
of  each  column  give  the  specific  gravitj'  of  the  urine  and  the  percentage  concentration 
of  sodium  chloride  and  nitrogen.  Next  is  indicated  the  night  portion  of  urine  in 
relation  to  the  total  twenty-four-hour  amount.  The  columns  at  the  riglit  give  the 
fluid  intake  and  urine  output  in  the  days  preceding  the  test  day. 

experiments  have  made  us  skeptical  as  to  the  benefit  of  diuretic 
drugs  in  human  nephritis,  and  so  we  have  been  examining  our 
records  of  patients  to  see  if  this  skepticism  was  justified  or  not. 

'  Christian,  Diuretic  Drugs  in  Acute  Experinunital  Nephriti.s.  Jour.  Amer.  Med. 
Assoc,  1913,  Ixi,  267.  Chrisitiim  and  O'Hare,  A  Stvidy  of  the  Therapeutic  Value  of 
a  Diuretic  (Theobromin  Sodium  Salicylate)  in  Acute  Experimental  Nepliritis,  Arch, 
of  Int.  Med.,  191.3,  xi,  517.  Walker  and  Dawson,  The  Effect  of  Diuretic  Drugs  on 
the  Life  of  Animals  with  Severe  Acute  Nephritis,  Arch.  Int.  Med.,  1913,  xii,  171. 
Christian,  The  Effect  of  Theobromin  Sodium  Salicylate  in  Acute  Experimental 
Nephriti.s  as  Mea.sured  by  the  Excretion  of  Phenolsulphonophthalein,  Arch.  Int. 
Med.,  1914,  xiv,  829.  Eilz,  The  Inimc<liate  Effect  of  Repeated  Doses  of  Theobromin 
Sodium  Salic.vlate  and  Tiieocin  on  Renal  Function  in  Acute  Experimental  Nephritis, 
Arch.  Int.  Med.,  1914,  xiii,  945. 
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For  some  time  it  has  been  the  routine  custom  on  the  medical 
service  of  the  Peter  Bent  Brighan  Hospital  to  measure  and  chart 
both  the  fluid  intake  and  urine  output  of  all  patients.  P'rora  these 
obse^^•ations  an  idea  may  be  obtained  of  diuresis  in  the  average 
types  of  cases  such  as  are  admitted  to  a  general  hospital.  Any 
patient  in  whom  the  urine  output  in  twenty-four  hours  was  1600  c.c 
or  over  is  regarded  as  having  a  diuresis;  furthermore,  any  patient 
in  whom  the  urine  output  in  twenty-four  hours  exceeds  the  fluid 
intake  is  considered  to  have  a  diuresis.     Diuresis  in  this  sense 
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Chart  XII,  Case  V. — -The  hatched  columns  indicate  intake,  the  sohd  columns 
output.  The  upper  series  are  for  fluids,  the  middle  for  nitroisen,  and  the  lower  for 
sodium  chloride.  The  added  salt  and  added  urea  are  indicated  by  the  lengthening 
of  the  columns  of  intake. 

occurred  on  at  least  one  day  in  about  15  per  cent,  of  GOO  successive 
patients.  Of  the  89  patients  among  these  600  who  showed  diuresis, 
the  largest  group,  32,  were  cases  of  chronic  cardiac  disease,  with 
decompensation  in  which,  with  digitalis,  limitation  of  fluid  intake 
and  rest,  diuresis  followed.  Next  in  order  came  cases  of  chronic 
nephritis,  22  in  number.  Diuresis  in  this  group  will  be  discussed 
more  in  detail  later.  Six  patients  had  diabetes  and  seven  typhoid; 
in  both,  diuresis  was  due  to  increased  fluid  intake.  The  others  were 
miscellaneous  cases  in  which  it  was  often  difficult  to  even  surmise 
as  to  the  direct  cause  of  the  diuresis.  In  this  group  are  patients 
with   diuresis   during   convalescence   from    pneumonia   and    from 
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attacks  of  bronchial  asthma;  patients  with  Hodgkin's  disease, 
general  carcinomatosis  of  the  long  bones,  carcinoma  of  the  head 
of  the  pancreas;  pleurisy  with  effusion  long  after  the  pleural  fluid 
had  been  removed  mechanically;  tabes  in  a  patient  requiring  cathe- 
terization; meningitis;  pernicious  anemia  following  transfusion, 
migraine,  etc. 

In  the  records  of  successive  patients  as  used  above  are  included 
many  records  of  individuals  who  were  in  the  hospital  for  short 
periods  of  time  in  which  only  relatively  few  observations  of  fluid 
output  were  made;  so  our  figures  based  on  these  600  successive 
patients  very  likely  give  an  incorrect  idea  of  the  frequency  of 
diuresis,  indicating  that  it  is  less  common  in  the  average  hospital 
patient  than  is  really  the  case.  To  avoid  any  error  incident  to  very 
brief  stay  under  observation,  another  series  of  successive  records 
were  gone  over  and  all  charts  of  patients  who  remained  in  the  hos- 
pital not  less  than  seven  completed  days  were  examined. 

A  series  of  117  such  were  studied.  Of  these  69,  or  59  per  cent., 
on  at  least  one  day  showed  an  output  of  urine  in  excess  of  1600  c.c, 
or  in  excess  of  fluid  intake;  while  48,  or  41  per  cent.,  did  not.  In 
making  this  division  the  first  day  in  the  hospital  is  not  included, 
as  it  often  represents  an  incompleted  twenty-four  hours.  Further- 
more, the  urinary  excretion  of  the  first  day  frequently  is  influenced 
by  the  excitement  of  admission  to  the  hospital  and  by  other  extra- 
neous factors.  It  is  to  be  remembered  in  this  connection  that  we 
have  defined  diuresis  in  a  very  limited  way.  In  the  figures  just 
given  numerous  factors  enter  to  make  the  number  showing  diuresis 
relatively  large.  For  example,  in  twenty  cases  of  this  group  on  only 
one  day  did  the  urine  exceed,  and  then  but  slightly,  the  fluid  intake. 
This  happened  on  days  when  for  some  reason  or  other  the  patient 
drank  relatively  little  fluid,  but  the  total  urine  on  these  days  when 
it  had  exceeded  the  fluid  intake  was  well  below  1600  c.c.  in  amount. 
We  think  that  these  cases  justly  may  be  excluded  from  the  group 
regarded  as  showing  a  diuresis.  If  this  is  done  the  number  showing 
a  diuresis  represents  41  per  cent,  of  the  total.  In  a  number  of  other 
cases  urinary  output  was  only  once  slightly  above  1600  c.c,  or  in 
a  long  stay  in  the  hospital  only  occasionally  did  the  urine  exceed 
the  fluid  intake.  Going  over  the  cases  in  this  w^ay  there  was  a 
definite  diuresis  in  relatively  few  of  the  cases,  naturally  slightly 
more  than  in  the  group  in  which  were  included  cases  in  the  hospital 
for  only  a  short  stay,  but  still  proportionately  a  small  number. 

The  analysis  of  the  600  successive  cases  given  above  indicated 
that  chronic  cardiac  involvement,  chronic  nephritis,  typhoid,  and 
diabetes  most  often  were  the  conditions  in  which  diuresis  occurred. 
The  same  conditions  were  found  most  commonly  as  the  diagnosis 
in  the  patients  of  this  second  group  showing  diuresis.  An  examina- 
tion of  another  group  of  100  records  in  a  way  similar  to  the  second 
series  gave  very  similar  figures. 
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The  striking  things  in  going  over  these  cases  have  been  the  rela- 
tive infrequency  of  diuresis  even  of  only  short  duration  in  our 
hospital  patients,  and  the  lack  aside  from  digitalis  or  large  fluid 
intake  of  an  easily  assignable  cause  for  such  diuresis  as  occurred. 
It  seemed  that  possibly  a  study  of  a  group  of  cases  of  nephritis 
with  relation  to  diuresis  might  throw  some  light  on  the  question, 
inasmuch  as  this  was  the  only  group  aside  from  cases  of  cardiac 
insufficiency  in  which  diuresis  occurred  with  any  frequency.  Con- 
sequently, 100  consecutive  cases  with  chronic  nephritis  who  had 
remained  in  the  hospital  not  less  than  one  week  were  examined. 

Of  these  100  cases  of  chronic  nephritis,  51  showed  no  diuresis  in 
the  sense  described  above,  while  49  had  diuresis  on  at  least  1  day. 
Almost  all  of  the  cases  of  chronic  nephritis  had  hypertension,  and  47  of 
them  showed  evidence  of  cardiac  lesion  diagnosed  either  as  chronic 
myocarditis  or  chronic  valvular  lesion  of  some  kind.  This  diagnosis 
of  cardiac  lesion  was  based  on  either  definite  evidence  of  cardiac 
decompensation  or  on  electrocardiographic  evidence  of  disturbance 
in  myocardial  function.  Of  the  100  cases  of  chronic  nephritis,  43  re- 
ceived no  diuretic  therapy  (increased  fluid  intake,  digitalis,  theocin, 
or  similar  drugs),  and  of  these  12  showed  a  diuresis  while  31  did  not; 
29  patients  received  digitalis;  17  with  an  ensuing  diuresis,  12  with- 
out diuresis.  Of  the  17  cases  in  whom  digitalis  produced  a  diuresis, 
14  showed  very  definite  evidence  of  cardiac  lesion,  while  in  2  cardiac 
decompensation  was  very  probably  present  as  they  were  cases  with 
hypertension  with  signs  of  edema  at  the  bases  of  the  lungs  as  well 
as  subcutaneous  edema.  In  the  one  remaining  case  of  this  group 
there  was  a  normal  blood-pressure  and  no  signs  of  cardiac  lesion 
and  no  physical  findings  to  suggest  cardiac  decompensation.  In 
8  patients  a  large  fluid  intake  resulting  from  thirst  caused  diuresis. 
In  three  patients  given  sodium  bicarbonate  it  appeared  to  cause 
diuresis.  In  4  patients  on  a  standard  nephritic  diet,  diuresis  occurred 
when  either  10  grams  of  sodium  chloride  or  20  grams  of  urea  were 
added  to  the  diet.  Particularly  interesting  are  10  cases  in  which 
such  diuretic  drugs  as  theobromin  sodium  salicylate,  potassium 
citrate,  caffein,  and  theocin  produced  no  diuresis. 

Curiously  enough,  in  the  100  cases  of  clironic  nephritis  "these 
so-called  diuretic  drugs  failed  very  generally  to  produce  diuresis 
when  used  alone.  Occasionally  when  they  had  boon  used  in  con- 
junction with  digitalis  there  was  a  diuresis,  and  here  the  digitalis 
alone  may  have  been  the  cause  of  the  diuresis.  The  number  of 
cases  is,  of  course,  too  small  to  justify  the  conclusion  that  this 
group  do  not  act  as  diuretics  in  the  condition  of  chronic  nephritis, 
but  these  findings  justify  further  our  feeling  of  skepticism,  and  we 
hope  that  they  will  stinnilate  renewed  study  of  the  problem  of  the 
action  of  diuretics. 

Most  of  the  i)atients  in  this  grouj)  had  slight  if  any  eilema. 
Possibly  this  is  the  cause  of  so  many  failures  to  obtain  diuresis  in 
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cases  without  cardiac  failure.  If  so,  then  diuretic  drugs  would 
seem  to  have  little  value  as  eliminants  of  toxic  substances  in  chronic 
nephritis  without  edema.  Further  evidence  certainly  is  needed 
on  this  point  to  justify  the  use  of  diuretics  in  uremic  conditions 
without  edema  in  ^'iew  of  the  evidence  which  has  been  accumulated 
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Chart  XVI. — The  solid  black  dots  indicate  the  twenty-four-hour  amount  of  urine 
in  cubic  centimeters.  The  black  circles  indicate  the  twenty-four-hour  amount  of 
fluid  intake  in  cubic  centimeters.  Each  arrow  under  A'  indicates  a  day  on  w^hich 
the  patient  received  three  doses  of  0.1  gm.  each  of  powdered  digitalis  leaves;  under 
A^  a  day  on  which  the  patient  received  two  doses  of  the  same,  and  under  A'  a  day  on 
which  the  patient  received  two  doses  of  0.05  gm.  each  of  powdered  digitalis  leaves. 
Each  arrow  under  B  indicates  a  dose  of  0.5  gm.  of  theocin;  under  C  a  day  on  which 
the  patient  received  0.13  gm.  of  caffein  citrate  every  four  hours;  under  D  a  dose  of 
0.5  gm.  of  thcobromin  sodium  salicylate;  under  F'  a  dose  of  1  gm.  of  potassium 
citrate,  and  under  F^  a  day  on  which  the  patient  received  two  doses  of  0.5  gm.  each 
of  potassium  citrate. 


that  the  diseased  kidney  is  abnormally  sensitive  to  fatigue  and  that 
diuretics  may  cause  fatigue  and  consequent  decrease  in  renal 
excretion,  while  in  animals  with  acute  lesions  they  are  often  demon- 
strably harmful.  However,  diuretic  drugs  do  not  have  even  any 
very  constant  effect  in  cases  of  nephritis  with  edema  and  without 
cardiac  decompensation,  as  is  shown  by  the  following  cases : 
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A  boy,  aged  nineteen  years  (Peter  Bent  Brigham  Hospital, 
Medical  No.  1225,  Chart  XVI  and  XVII),  came  into  the  hospital 
complaining  that  for  about  a  week  he  had  had  edema  of  his  legs, 
abdomen,  back,  and  cheeks.  When  he  came  in  his  blood-pressure 
was  160  mm.  of  mercury.  There  was  evidence  of  a  moderate 
amount  of  fluid  in  his  abdomen  and  in  his  thorax,  and  there  was  the 
edema  of  the  subcutaneous  tissue  of  which  he  complained.  There 
was  a  slight  degree  of  exudation  in  the  retina  of  one  eye.    His  urine 
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Chart  XVII. — The  solid  black  dots  indicate  the  four-hour  amount  of  urine  in 
cubic  centimeters.  The  black  circles  indicate  the  four-hour  amount  of  fluid  intake 
in  cubic  centimeters.  Each  arrow  under  C  indicates  one  dose  of  0.13  gm.  of  caffein 
citrate,  and  under  D  indicates  a  dose  of  0.5  gm.  of  theobromin  sodium  salicylate. 
Each  arrow  over  S  indicates  an  electric  light  sweat  bath  in  bed. 


contained  a  large  amount  of  albumin,  many  cdhilar  and  granular 
casts,  and  a  few  red-blood  colls.  His  phenolsulphoncphthalein 
excretion  in  two  hours  was  34  per  cent.  His  total  non-protein 
nitrogen  was  35  mgm.  per  100  c.c.  of  blood.  He  came  into  the 
hospital  on  May  20  and  remained  until  September  9.  During  this 
time  his  phenoisulphoneplithalcin  excretion  fluctuated  between  the 
figure  given  above  and  a  minimum  figure  of  15  i)er  cent,  in  two 
hours;  whereas  his  blood  nitrogen  fluctuated  between  35  mgm.  and 
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44  mgm.  per  100  c.c.  of  blood,  with  one  reading  of  71  mgm.  per 
100  c.c.  of  blood  at  a  time  when  there  was  no  other  evidence  of 
increased  renal  insufficiency.  During  his  stay  in  the  hospital  the 
amount  of  albumin  in  his  urine  gradually  decreased  in  amount, 
and  the  edema  in  various  parts  of  his  body  all  disappeared.  As 
shown  by  the  appended  chart  (Chart  XVI);  theocin,  theobromin 
sodium  salicylate,  caffein  citrate,  potassium  citrate,  and  digitalis 
all  failed  to  produce  any  diuresis,  as  shown  by  the  twenty-four- 
hour  amount  of  urine  in  relation  to  the  fluid  intake.  It  was  thought 
possible  that  in  this  case  the  drugs  might  have  produced  an  imme- 
diate diuresis  which  was  offset  by  subsequent  fall  in  excretion.  To 
see  whether  or  not  this  was  the  case,  the  patient's  urine  was  col- 
lected in  four-hour  periods  for  fourteen  days,  but  as  shown  by  the 
chart  (Chart  XVII)  there  was  no  evidence  of  diuresis  of  this  type 
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Chart  XVIII. — The  solid  black  dots  indicate  the  twenty-four-hour  amount  of 
urine  in  cubic  centimeters.  The  black  circles  indicate  the  twenty-four-hour  amount 
of  fluid  intake  in  cubic  centimeters.  Each  arrow  under  A'  indicates  a  day  on  which 
the  patient  received  three  doses  of  0.1  gm.  each  of  powdered  digitalis  leaves;  under 
A-  a  day  on  which  the  patient  received  two  doses  of  0.05  gm.  each  of  powdered  digi- 
talis leaves.    Each  arrow  under  B  indicates  a  dose  of  0.3  gm.  of  theocin. 


In  another  patient,  aged  thirty-eight  years  (Peter  Bent  Brigham 
Hospital,  Medical  No.  1754,  Chart  XVIII),  single  doses  of  theocin 
seemed  to  produce  no  effect.  This  patient  came  into  the  hospital 
on  October  11  and  remained  until  November  15.  He  noticed  eleven 
days  before  coming  in,  that  his  legs  began  to  swell,  and  five  days 
before  he  came  in  that  his  face  was  swollen;  two  days  before  he 
came  in  the  edema  had  involved  his  genitalia.  This  patient  had 
a  normal  blood-pressure,  signs  of  fluid  in  his  thorax,  possibly  some 
fluid  in  his  abdomen,  and  a  marked  degree  of  subcutaneous  edema. 
When  he  came  in  his  urine  contained  a  large  amount  of  albumin, 
many  hyalin  and  granular  casts,  many  of  which  had  fat  attached, 
but  very  few  red  blood  cells.  His  excretion  of  phenolsulphone- 
phthalein  was  28  per  cent,  in  two  hours.  His  non-protein  nitrogen 
was  36  mgm.  per  100  c.c.  of  blood.  During  his  stay  in  the  hospital 
his  blood  nitrogen  decreased  to  24  mgm.  per  100  c.c.  of  blood,  and 
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his  phenolsulphonephthalein  excretion  increased  to  39  per  cent. 
The  albumin  in  his  urine  decreased  in  amount  and  the  casts  decreased 
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in  numbers.  Chart  XVIII  shows  the  lack  of  effect  of  digitalis  and 
theocin  and  a  subsequent  diuresis  on  two  days  for  which  no  cause 
could  be  assigned. 

Another  patient  of  similar  type,  aged  thirty-one  years  (Peter 
Bent  Brigham  Hospital,  Medical  No.  1524,  Chart  XIX),  was  in 
the  hospital  from  September  10  to  November  18.  Swelling  of  his 
legs  developed  about  three  and  a  half  months  before  he  came  in. 
When  he  came  to  the  hospital  he  showed  considerable  edema  of 
his  legs  and  trunk,  with  definite  signs  of  fluid  in  his  abdomen. 
His  phenolsulphonephthalein  excretion  varied  between  28  per  cent, 
and  52  per  cent,  in  two  hours.  His  non-protein  nitrogen  was  23 
mgm.  per  100  c.c.  of  blood.  His  urine  picture  was  essentially  the 
same  as  in  the  preceding  patient.  His  blood-pressure  was  150  mm, 
of  mercury.  In  this  patient,  as  shown  by  the  chart  (Chart  XIX), 
theobromin  sodium  salicylate  and  theocin  each  appeared  to  produce 
a  slight  though  not  constant  diuresis. 

A  fourth  patient,  aged  thirty-five  years  (Peter  Bent  Brigham 
Hospital,  Medical  No.  1879,  Chart  XX),  was  in  the  hospital  from 
November  7  to  December  12  with  a  history  that  three  days  before 
entrance  his  feet  had  begun  to  swell  and  he  had  some  dyspnea. 
This  was  preceded  about  a  week  and  a  half  before  by  nausea,  with 
some  vomiting.  When  he  came  into  the  hospital  he  had  marked 
edema  of  his  feet  and  lower  legs  with  many  coarse  rales  in  his  lungs. 
His  blood-pressure  varied  between  140  and  190  mm.  of  mercury. 
His  phenolsulphonephthalein  output  varied  lietween  30  per  cent, 
and  40  per  cent,  in  two  hours,  and  his  blood  nitrogen  between  50 
and  82.5  mgm.  per  100  c.c.  of  blood.  His  urine  showed  a  large 
trace  of  albumin,  hyalin,  and  finely  and  coarsely  granular  casts. 

On  a  diet  of  800  c.c.  of  milk  and  no  added  fluid  he  had  a  moderate 
diuresis  (Chart  XX).  He  was  then  put  on  theocin,  0.3  gm.  twice 
a  day,  from  November  18  to  November  22,  during  which  period 
his  diuresis  was  rather  less  than  it  had  been  previously.  His  edema 
had  to  a  -considerable  extent  disappeared.  After  theocin  was 
stopped  there  was  a  slight  temporary  diuresis.  Then  on  a  larger 
intake  of  fluid  slight  edema  developed.  With  a  reduction  in  the 
fluid  and  the  patient  back  in  bed  there  was  quite  definite  diuresis, 
as  shown  by  the  chart,  though  he  received  no  drug  treatment. 

A  fifth  patient,  aged  forty-five  years  (Peter  Bent  Brigham 
Hospital,  Aledical  No.  1885,  Chart  XXI),  was  in  the  hospital  from 
November  9  to  December  9,  with  a  story  that  seven  months  before 
admission  he  had  had  pneumonia,  and  this  had  been  accompanied 
by  edema  of  his  lower  extremities,  which  a  little  later  increased  so 
that  it  involved  his  genitalia,  and  his  abdomen  began  to  swell.  In 
another  hospital  this  edema  disappeared,  but  returned  about  four 
months  ago  shortly  after  discharge  from  that  hospital.  It  remained 
small  in  amount,  however,  until  about  two  weeks  before  admission 
to  the  Brigham  Hospital,  when  it  markedly  increased.     He  also 
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began  to  have  nausea  and  vomiting.  When  he  came  into  the  hos- 
pital he  had  signs  of  ascites,  edema  of  the  legs,  scrotum,  and  abdom- 
inal wall.  His  heart  showed  the  physical  signs  of  aortic  and  mitral 
insufficiency.  His  blood-pressure  varied  between  150  and  210  mm. 
of  mercury.  His  phenolsulphonephthalein  output  varied  between 
22  per  cent,  and  33  per  cent,  in  two  hours,  and  his  blood  nitrogen 
between  37.5  and  39  mgm,  per  100  c.c.  of  blood.  His  urine  showed 
essentially  the  same  picture  as  the  preceding  case. 

When  he  first  came  into  the  hospital  he  was  put  on  a  diet  of 
800  c.c.  of  milk,  with  no  added  fluids.  On  November  15  he  was  put 
on  a  salt-free  diet.  On  November  17  he  was  given  0.3  gm.  of  theocin 
twice,  and  on  November  18  and  November  19  he  was  given  the  same 
amount  of  theocin  at  8  p.m.  without  any  diuresis  (Chart  XXI). 
On  November  22,  3700  c.c.  of  fluid  were  removed  from  his  abdomen. 
Finally,  on  November  27,  he  was  put  on  small  doses  of  digitalis 
twice  a  day,  with  a  definite  diuresis. 


Chart  XXI. — The  solid  black  dots  indicate  the  twenty-four-hour  amount  of 
urine  in  cubic  centimeters.  The  black  circles  indicate  the  twenty-four-hour  amount 
of  fluid  intake  in  cubic  centimeters.  Each  arrow  under  A  indicates  a  day  on  which 
the  patient  received  two  doses  of  0.05  gm.  of  powdered  digitalis  leaves;  under  B  a 
dose  of  0.3  gm.  of  theocin;  under  G  a  day  on  which  3700  c.c.  of  ascitic  fluid  was 
removed;  under  H,  20  gm.  of  urea  and  under  I,  10  gm.  of  sodium  chloride. 

That  diuretic  drugs  are  not  always  ineffectual  is  well  shown  by 
a  cardiac  case  with  aortic  stenosis  and  insufficiency  who  was  in 
the  hospital  from  January  23  to  March  21  (Peter  Bent  Brigham 
Hospital,  Medical  No.  2212,  Charts  XXH  and  XXHI)  with  marked 
edema.  As  shown  by  the  chart  (Chart  XXH),  theocin  in  connection 
with  digitalis  produced  a  marked  diuresis,  though  theobromin 
sodium  salicylate  did  not  have  the  same  result.  With  the  theocin, 
however,  he  became  markedly  nauseated.  It  was  thought  that 
this  difference  in  action  might  be  due  to  dift'erenccs  in  absorption 
of  the  two  drugs.  To  determine  this  they  were  given  intravenously 
at  a  later  period  during  a  second  stay  in  the  hospital  and  in  the 
same  relation  to  digitalis.  The  same  ditt'erence  in  action  was 
apparent  after  intravenous  dosage;  theocin  produced  a  striking 
diuresis,  as  shown  by  the  chart  (Chart  XXHI),  while  theobromin 
sodium  salicylate  produced  a  very  slight  increase  in  urine  output. 
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Interestingly,  nausea  again  occurred,  though  to  a  less  extent,  than 
when  the  drugs  were  given  by  mouth. 

These  several  results  seem  to  justify  our  skepticism  in  regard 
to  the  use  of  diuretics.     Certainly  more  information  is  needed 
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before  we  can  employ  diuretics  efficiently  in  cases  of  renal  or  cardio- 
renal  disease. 

D.  Functional  Tests  in  Relation  to  Anatomical  Changes 
IN  the  Kidney.  Up  to  the  present  time  18  cases  of  chronic  nephritis 
have  come  to  autopsy  at  the  Brigham  Hospital  upon  which  enough 
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clinical  work  had  been  done  to  make  a  comparison  between  the 
clinical  and  anatomical  findings  of  interest.  INIost  of  these  cases 
were  seriously  ill  when  they  were  admitted  to  the  hospital,  and 
consequently  could  not  be  put  upon  standard  diets  to  which  were 
added  salt  and  urea  to  determine  the  relative  ability  of  the  kidney 
to  excrete  salt  and  nitrogen.  Determinations  of  phenolsulphone- 
phthalein  excretion  and  estimations  of  the  non-protein  nitrogen 
in  the  blood  were  made,  and,  in  addition,  careful  general  clinical 
examinations  were  carried  out. 
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Chart  XXIII. — Tho  solid  black  clots  indicate  the  tweuty-four-hour  amount  of 
urine  in  cubic  centimeters.  The  black  circles  indicate  the  twenty-four-hour  amount 
of  fluid  intake  in  cubic  centimeters.  The  arrow  under  A>  indicates  a  subcutaneous 
dose  of  1  c.c.  of  digipuratum  and  under  A-  a  day  on  which  the  patient  received  three 
doses  of  10  c.c.  each  of  an  infusion  of  digitalis.  The  arrows  at  B  indicate  two  doses 
of  0.5  gm.  each  of  theocin  given  intravenously  and  at  D  a  dose  of  1  gm.  of  theobromin 
sodium  salicylate  given  intravenously. 

In  the  18  cases,  microscopic  study  of  the  kidney  showed  a  chronic 
vascular  nephritis,  in  the  sense  used  by  Mallory  in  his  recent  book,  in 
14  cases,  and  in  4  cases  the  lesion  was  a  chronic  glomerular  nephritis. 
The  study  of  blood  nitrogen,  phenolsulplioneplithalein  excretion, 
and  the  excretion  in  tlie  urine  of  alliumin  and  casts  did  not  give 
results  during  Hfc  which  justified  a  definite  diagnosis  in  the  anato- 
mical sense  on  many  of  these  cases.  In  otlier  words,  during  fife 
it  was  not  possible  to  accurately  foretell  wliat  histological  changes 
would  be  found  in  the  kidneys  in  those  i)atients  who  were  studied 
in  the  last  stages  of  a  clironic  nei>hritis.  The  clinical  study  of  those 
cases  has  given  nnich  evidence  of  use  in  regard  to  prognosis.     In 
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a  functional  sense  it  has  been  possible  to  classify  the  cases  into 
various  groups,  but  it  has  not  been  possible  to  diagnose  accurately 
the  anatomical  condition  of  the  kidney.  As  has  already  been  said, 
test  renal  meals  and  test  diets  could  not  be  applied  in  these  cases. 
Whether  a  more  satisfactory  anatomical  diagnosis  could  have 
been  made  if  these  had  been  carried  out  is  merely  a  matter  of 
speculation. 

It  is  hoped  that  as  time  goes  on  cases  which  we  have  studied  in 
the  earlier  stages  will  return  to  the  hospital  for  repeated  examina- 
tions as  their  disease  progresses,  and  in  the  last  stages  may  be 
under  observation.  If  autopsies  can  be  obtained  when  such  patients 
die,  an  opportunity  will  be  afforded  to  compare  the  results  of  func- 
tional studies  with  end  anatomical  conditions.  It  is  only  in  the 
earlier  stages  of  the  nephritis  that  satisfactory  dietary  studies  can 
be  made  as  well  as  other  methods  of  estimating  renal  function. 
Until  this  happens  it  will  not  be  possible  to  say  how  far  an  accurate 
anatomical  diagnosis  can  be  made  during  life.  We  feel  sure  that 
such  functional  studies  as  can  be  made  in  the  late  stages  of  chronic 
nephritis  do  not  make  possible  an  accurate  anatomical  diagnosis, 
because  at  this  stage  almost  all  parts  of  the  renal  function  are  at 
a  low  level  of  efficiency. 

CONCLUSIONS. 

A.  Test  Renal  IVIeals  in  Relation  to  Renal  Function. 
1.  Of  two  general  methods  used  the  v.  jMonakow  standard  diet 
with  days  of  added  salt  or  urea  and  the  Hedinger  and  Schlayer 
test  day  on  a  mixed  diet,  the  first  recfuires  about  ten  days  of  hospital 
study  and  the  second  three  days.  Using  the  two  methods  on  a 
series  of  patients  we  have  obtained  very  similar  results  by  each. 

2.  Though  similar  the  results  are  not  quantitatively  identical. 
The  same  is  true  for  the  same  test  repeated  several  times  on  the 
same  patient. 

3.  For  the  Hedinger  and  Schlayer  test  there  is  no  constant  normal 
curve  of  excretion.  Normality  consists  in  the  ability  to  vary  from 
period  to  period  the  amounts  and  concentration  of  the  substances 
quantitated.  Abnormality  consists  in  a  more  or  less  marked  degree 
of  fixation  in  all  of  these  values  from  period  to  period. 

4.  Fixation  in  excretion  of  nitrogen  seems  to  develop  at  a  later 
period  in  most  cases  than  is  true  for  water  and  salt. 

B.  Quantitative  Studies  of  Non-protein  Nitrogenous 
Bodies  of  the  Blood.  1.  Urea  nitrogen  in  a  series  of  cases 
averaged  6.3.4  per  cent,  of  the  total  non-protein  nitrogen  of  the 
blood,  and  its  increase  was  usually  proportionate  to  the  increase 
of  the  total  non-protein  nitrogen. 

2.  Ammonia  nitrogen  increased  slightly  but  not  proportionately. 
The  same  held  for  uric  acid  and  amino-acid  nitrogen. 


680  ashford:  studies  in  :moniliasis 

3.  Creatinin  showed  roughly  a  proportionate  increase. 

4.  The  difference  between  determined  forms  of  nitrogen  and 
total  non-protein  nitrogen  was  greatest  in  cases  with  clinically 
most  severe  symptoms. 

5.  In  the  spinal  fluid  the  increase  in  nitrogen  is  almost  solely 
in  urea  nitrogen  except  in  cases  of  anuria. 

6.  We  can  see  no  advantage  in  quantitating  the  nitrogen  of  the 
spinal  fluid  over  quantitating  it  in  the  blood. 

7.  No  relationship  existed  between  the  amount  of  non-protein 
nitrogen  in  the  blood  and  changes  in  the  retina. 

C.  Diuresis  in  Relation  to  Diuretics.  1.  Diuresis  is  rela- 
tively infrequent  in  the  average  hospital  patient. 

2.  Except  for  diuresis  in  cardiac  cases  following  digitalis,  diuresis 
bears  an  inconstant  relation  to  diuretic  drugs. 

3.  In  cases  of  nephritis  with  or  without  edema  and  without 
cardiac  decompensation,  diuretic  drugs  more  often  fail  to  produce 
a  diuresis  than  the  reverse. 

4.  In  cardiorenal  cases,  diuretic  drugs  often  produce  a  striking 
diuresis. 

5.  Our  observations  justify  a  healthy  skepticism  as  to  the  eflS- 
cacy  of  diuretic  drugs  in  cases  of    nephritis    without     cardiac 
decompensation. 

D.  Functional  Tests  in  Relation  to  Anatomical  Changes 
IN  the  Kidney.  1.  In  18  cases  of  chronic  nephritis  dying  and 
coming  to  autopsy  no  constant  relations  have  been  found  between 
anatomical  lesions  and  renal  function  insofar  as  excretion  of  phenol- 
sulphonephthalein,  albumin  in  the  urine,  casts,  presence  or  absence 
of  edema,  blood-pressure  determinations,  etc.,  are  concerned. 


STUDIES  IN  MONILIASIS  OF  THE  DIGESTIVE  TRACT  IN 
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By  Bailey  K.  Ashford,  M.D..  Sc.D., 

MAJOn,    MEDICAL    CORPS,    UNITED    STATES    ARMT. 

Institute  of  Tropical  Medicine  and  Hygiene  of  Porto  Rico. 

In  April,  1913,  I  wrote  a  paper'^  for  the  Tenth  Annual  Meeting 
of  the  American  Society  of  Tropical  ]\Iedicine,  entitled  "Notes  on 
Sprue  in  Porto  Rico,  and  the  Results  of  Treatment  by  Yellowed 
Santonin,"  announcing  the  presence  of  that  disease  in  the  island. 
The  paper  was  the  outcome  of  a  clinical  study  of  SG  cases  extending 

•  Rpnd  lirforc  the  Association  of  American  Physicians,  May  11,  12  nnd  13,  1915. 
in  Washington,  D.  C. 
»  Am.  Jour,  of  Trop.  Dis.  and  Prevent.  Med.,  1913,  I,  146. 
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over  some  four  years.  While  the  disease,  under  the  name  of  tropical 
scurvy  or  intestinal  phthisis,  has  undoubtedly  caused  a  formidable 
mortality  for  many  years,  of  late,  perhaps  in  the  last  decade,  it 
has  made  startling  advances  and  has  now  come  to  occupy  a  position 
in  the  very  front  rank  of  the  serious  and  fatal  affections  of  our  island, 
especially  dreaded  by  American  residents,  among  whom  it  seems  to 
be  far  more  common  and  fatal  than  tuberculosis.  That  it  is  a 
disease  caused  by  a  specific  organism  seemed  to  me  likely  from  the 
first.  The  paths  most  likely  to  lead  to  a  recognition  of  that  organism 
seemed:  (1)  A  clinical  investigation  of  the  disease.,  and  (2)  an 
epidemiological  survey  of  varied  points  on  the  island. 

Clinical  experience  with  sprue  from  the  early  part  of  1909, 
convinced  me  that,  among  other  things,  it  was  a  separate  and 
distinct  clinical  entity  with  four  cardinal  conditions,  sore  mouth, 
excessive  intestinal  fermentation,  light,  foamy  diarrhea  and  a  dimin- 
ution in  the  size  of  the  liver;  that  it  was  a  chronic  affection,  with 
periods  of  relative  health;  that  no  specific  had  yet  been  found,  nor 
was  any  medication  comparable  to  a  non-carbohydrate  diet,  santonin 
having  been  found  wanting  after  long  and  persistent  use,  and  dis- 
carded in  1913  for  emetin,  which  suffered  a  like  fate.  In  that  year 
the  Institute  of  Tropical  Medicine  and  Hygiene  made  their  annual 
expedition  to  the  country  districts  of  the  interior  and  fixed  the 
clinical  laboratory,  hospital  and  dispensary  in  a  coftee  plantation 
in  the  mountains  of  Utuado.  We  saw  in  open  clinic  for  all  diseases 
in  a  period  of  sixty  working  days,  10,140  persons,  receiving  over 
36,000  visits.  All  physicians  working  with  us  were  instructed  to 
send  cases  not  uncinariasis,  as  well  as  cases  suffering  from  compli- 
cations of  that  disease,  to  our  special  examining  room,  and  as  one 
of  the  diseases  which  we  were  especially  seeking  in  our  medical 
survey  was  sprue,  it  is  not  probable  that  many  cases  of  it  escaped 
our  vigilance.  Only  11  cases  of  complete  sprue  and  19  doubtful 
cases  were  seen,  most  of  them  from  the  town  of  Utuado.  Thus  the 
fact  was  disclosed  that  while  occasionally  found  in  the  rural  dis- 
tricts, sprue  was  really  a  disease  of  towns  and  cities,  preferring  to 
take  its  victims  from  the  higher  walks  of  life  rather  than  from  the 
less  sanitary  and  apparently  more  exposed  poor.  For  the  purpose 
of  contrast,  let  us  consider  25  as  the  average  minimum  number  of 
cases  of  sprue  seen  each  year  by  physicians  in  San  Juan  who  are 
on  the  watch  for  it.  In  this  connection  let  it  be  said  that  among  these 
physicians  there  is  little  contention  over  its  tendency  to  present 
itself  in  family  endemics. 

Previously  to  this  expedition,  I  had  concluded  that  a  likely  source 
of^ infection  was  bread,  rarely  consumed  by  the  country  laborer, 
at  best  intermittently,  and  a  staple  in  the  home  in  towns.  Porto 
Rican  bread  was  in  1898-1903  a  very  savory  food.  Its  peculiarly 
pleasant  taste  and  European  style  of  confection,  accredited  it  to 
every  table.    But  the  bread  of  Porto  Rico  has  degenerated  much 
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in  flavor  and  in  confection  in  the  last  ten  years,  complaints  of  its 
sourness  and  soddenness  have  become  more  and  more  frequent, 
and  coincident  with  this  deterioration  intestinal  fermentative  con- 
ditions have  increased. 

Bahr's'  "Researches  on  Sprue"  was  discouragingly  received  by 
some  of  his  colleagues,  who  replied  to  his  modest  statement  that 
the  circumstantial  evidence  pointed  to  Monilia  albicans  as  being 
the  cause  of  the  disease  by  expressing  their  inability  to  accept 
as  a  causal  agent  a  fungus  common  in  England  where  sprue  is 
unknown.  At  that  time  I  had  under  my  care  one  of  the  most 
typical  and,  considering  the  sanitary  excellence  of  his  house,  one  of 
the  most  disquieting  cases  of  sprue  to  American  residents  which 
had  up  to  that  time  claimed  public  attention.  The  patient,  a 
young  government  official,  gradually  reached  the  stage  of  marasmic 
toxemia,  in  spite  of  drugs,  trips  to  the  North,  and  even  the  classical 
diet.  I  sent  him  North  after  a  partially  successful  dietetic  regime 
extending  over  three  or  four  months,  and  in  New  York  the  same 
diagnosis  was  independently  made  by  Dr.  Crow,  U.  S.  N.,  who 
had  seen  sprue  in  the  East.  His  return  coinciding  with  the  newer 
ideas  of  the  etiology  of  sprue,  I  made  three  unsuccessful  attempts 
to  obtain  a  growth  of  yeasts  from  the  denuded  but  non-inflamed 
tongue.  One  day,  however,  in  the  midst  of  an  attack  of  sore  tongue, 
a  growth  was  obtained  by  scraping,  and  this  culture,  together  with 
three  others,  two  of  which  were  cases  of  tongue  sprue  in  children, 
formed  the  basis  for  a  preliminary  note*  entitled  "  A  INIonilia  Found 
in  Certain  Cases  of  Sprue." 

From  that  time  to  the  present  I  have  made  240  cultures  from  the 
tongue,  and  50  from  the  feces  in  197  persons,  all  my  own  patients 
and  all  under  my  constant  observation  save  five.  I  divided  my 
sources  of  culture  into  three  groups:  (1)  Cases  of  clinical  sprue. 
(2)  Cases  with  symptoms  indicating  involvement  of  the  digestive 
tract,  chiefly  of  a  fermentative  nature  ("gastric  and  intestinal 
dyspepsia,"  etc.),  or  those  presenting  a  simple  stomatitis.  The 
clinical  picture  of  sprue  lacked  clearness  in  this  group.  Herein 
are  included  cases  entirely  cured  of  a  past  typical  sprue.  (3) 
Cases  surely  not  sprue,  and  bereft  of  past  or  present  history  of 
disease  of  the  digestive  tract. 

The  first  group  consisted  of  49  cases;  27  presented  a  clear  jiicture 
with  the  four  cardinal  symptoms  of  complete  sprue  at  the  time  of 
examination,  and  an  actively  inflamed  and  typical  sprue  tongue; 
20  were  cases  of  tlie  intestinal  tyjie  at  the  time  cultures  were  made, 
but  7  gave  histories  of  having  had  the  complete  picture  previously; 
2  were  cases  of  tongue  sprue,  but  also  gave  previous  histories  of  the 
complete  type. 

'  Trims.  Soc.  Trop.  Med.  nnd  IlyR.,  April,  1!M  I,  vii,  No,  5, 
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All  were  promptly  positive  for  monilia.  Forty  gave  the  cultural 
characteristics  of  the  new  monilia  only  and  the  remaining  9,  ap- 
parently identical  on  Sabouraud's  glucose  agar,  have  not  yet  been 
grown  in  the  required  media.  This  gives  a  percentage  of  100  for 
this  group  positive  for  monilia,  all  probably  identical  with  the  new 
species. 

The  second  group  consists  of  82  cases.  There  are  many  in  which 
no  justification  for  a  suspicion  of  sprue  exists,  but  they  are  retained 
in  this  group  because  they  give  past  or  present  histories  of  gastro- 
intestinal disturbance.  They  may  be  subdivided  as  follows:  (1) 
Cases  whose  histories  are  suggestive  of  sprue,  and  in  whom  some 
symptoms  still  exist.  These  histories  do  not,  however,  justify  a 
positive  diagnosis.  There  are  19  in  this  subdivision.  One  gave  a 
positive  culture  for  the  new  species.  Four  gave  monilias  of  type 
entirely  distinct  from  mine,  and  in  3  of  these  cases  the  diagnosis  of 
pellagra  was  pending.  In  one  of  these  it  has  been  positively  con- 
firmed. Five  are  frank  cases  of  pellagra  now,  and  all  were  negative 
for  monilia  after  repeated  search.  (2)  Cases  with  a  history  of  gastro- 
intestinal vagaries  in  which  the  dominant  note  is  usually  "fermen- 
tative dyspepsia."  There  are  29  in  this  subdivision:  14  were  posi- 
tive for  monilia,  7  for  my  species  and  7  clearly  not  mine.  (3)  Cases 
with  inflamed  tongue  alone.  There  are  three  such  cases,  all  negative 
for  monilia.  (4)  Cases  giving  a  clear  history  of  past  sprue  generally 
some  years  back.  There  were  20  of  these,  and  all  were  negative 
for  monilia.  (5)  Five  cases  with  a  colorless  history,  or  a  history 
not  diagnostic  of  sprue,  which  I  failed  to  see  as  cultures  were  made 
and  sent  in  by  colleagues.  All  were  negative  for  monilia.  (0)  Six 
cases  with  good  histories  of  sprue  awaiting  confirmation  by  cultures. 
The  preliminary  plate  cultures  were  mature  at  the  time  of  my 
leaving  San  Juan.  All  seem  to  be  of  the  type  to  which  the  new 
species  belongs. 

Twenty-five,  therefore,  of  the  82  cases  in  this  group  yielded 
monilia  on  culture,  but  only  14  belonged  to  the  new  species,  a 
percentage  of  17  for  the  new  species. 

The  third  group  consists  of  66  cases.  No  one  of  these  presented 
any  symptoms  of  sprue,  and  many  were  apparently  healthy  in  all 
respects.  Four  yielded  monilia;  two  positive  for  the  new  species, 
the  other  two  being  entirely  at  variance  therewith.  The  rest  were 
negative  for  monilia,  giving  a  percentage  of  three  in  this  group 
for  the  new  species.  Animal  experimentation  will  be  detailed 
when  completed. 

The  laboratory  study  of  sprue  has  been  limited  to  the  working 
out  of  cultures,  and  this,  naturally,  has  consumed  much  time, 
especially  when  one  considers  that  all  of  the  steps  from  the  making 
of  media,  to  titration,  from  collection  of  pathological  specimens, 
to  their  cutting,  mounting  and  staining,  has  with  negligible  excep- 
tions, been  done  personally  by  the  writer.  Nevertheless,  a  few 
remarks  may  be  made  on  the  subject  of  animal  experimentation. 


684  ashford:  studies  ix  moniliasis 

Small  laboratory  animals  are  susceptible  to  inoculation  by  the 
new  species,  usually  dying  of  a  general  mycosis  in  a  few  days  if  the 
monilia  has  not  had  its  virulence  weakened  by  age  or  too  frequent 
transplanting.  A  large  Belgian  hare  received  a  few  drops  of  a 
ten-day  culture  of  the  monilia,  recovered  from  the  patient  mentioned 
in  the  forepart  of  this  paper,  by  hypodermic  injection  into  the 
muscles  of  the  tongue.  Death  occurred  from  general  mycosis  in 
seventy-five  hours,  and  the  necropsy  cultures  were  made  from 
liver,  spleen,  kidney,  lung,  heart's  blood,  and  the  muscles  of  the 
tongue.  These  cultures  resulted  directly  pure  for  the  new  species 
in  twenty-four  hours.  An  interesting  side-light  is  thrown  by  the 
morbid  anatomy  of  this  hare  upon  the  statement  of  most  WTiters 
who  have  had  the  good  fortune  to  autopsy  cases  of  sprue,  as 
the  mucous  membrane  of  the  bowel  was  found  to  be  coated 
with  a  white,  grumous  layer.  Owing  to  the  leaking  of  the  syringe, 
the  animal  had  received  by  the  mouth  from  1  to  2  grams  of  the 
culture,  and  upon  examining  the  stomach  and  small  bowel  they 
were  found  heavily  lined  with  a  white,  creamy  coating,  examination 
of  which  demonstrated  the  immense  preponderance  of  yeasts.  To 
this  it  should  be  added  that  this  animal,  distinct  from  rats  and 
guinea-pigs  intraperitoneally  injected,  had  a  sharp  diarrhea  and  an 
enormous  production  of  gas  before  death. 

Intraperitoneally,  two  white  rats  were  injected,  one  with  a  glucose 
bouillon  culture  of  the  new  species  recovered  from  another  American, 
who  like  the  first  died  of  the  disease;  the  other  with  a  similar  culture 
from  the  daughter  of  a  physician  dangerously  ill  of  sprue  in  the 
stage  of  marasmic  toxemia.  Both  animals  died  of  general  mycosis, 
and  from  both,  i)ure  cultures  were  directly  recovered  from  all  the 
principal  organs. 

A  hare  which  had  proved  himself  resistant  to  the  intraperitoneal 
injection  of  an  old  culture  of  the  monilia,  which  promptly  killed  the 
first  animal,  received  in  the  tissues  of  the  ear  4  grams  of  a  bouillon 
culture,  and  three  weeks  later  it  was  found  that  the  entire  organ 
was  the  seat  of  a  "blastomycotic"  ulcer. 

Feeding  experiments,  however,  have  been  disappointing,  although 
not  yet  persistently  and  systematically  worked  out.  A  guinea-pig 
of  about  1000  grams  was  fed  the  new  species  in  pure  culture  mixed 
with  malted  milk,  it  having  been  previously  fed  throughout  a  period 
of  ten  days  with  malted  milk  alone.  Diarrhea  and  gaseous  disten- 
tion were  produced,  and  after  three  weeks  the  animal  died.  The 
histopathological  picture  has  not  been  worked  out,  but  cultures  from 
the  firgans  were  negative,  save  from  mouth  aud  stomach ,  which  were 
positive  for  tlie  new  species  and  from  the  spleen,  which  gave  a  culture 
apparently  imlike  the  new  species. 

A  monkey  similarly  fed,  became  weak,  morose,  and  emaciated, 
with  sharp  diarrhea,  and  the  predominating  organism  in  his  stool 
is  a  yeast  which  in  culture  ])roved  to  be  the  new  species  of  monilia. 


AShford:  studies  in  moniliasis  685 

111  all  feeding  experiments,  one  should  bear  in  mind  that  we  are 
dealing  with  an  organism  of  confessedly  low  virulence,  and  much 
patient  and  careful  work  must  be  done  to  elicit  results  worth  citing 
as  confirmatory. 

The  original  technic  of  Wassermann  was  applied  to  the  comple- 
ment-fixation test  for  cases  of  sprue  by  Gonzalez  ^Martinez,  of  our 
Institute  of  Tropical  ^ledicine,  just  as  I  was  leaving  the  island  for 
the  United  States.  I  selected  three  strains  of  the  new  species  from 
among  my  cases,  and  an  antigen  was  prepared  from  these.  Twelve 
cases  not  sprue  were  negative,  and  four  clinically  and  raycologically 
sprue  were  positive.  It  is  interesting  to  add  that  since  that  time 
all  cases  not  sprue,  and  awaiting  the  Wassermann  reaction  for 
syphilis,  are  subjected  to  the  complement-fixation  test  for  sprue 
and  are  so  far  all  negative. 

Monilia,  Species  Undetermined.  The  organism  is  a  typical  monilia 
reproducing  by  side-buds  and  terminal  conidia  from  specialized 
hyphfe,  as  well  as  by  budding  from  yeast  forms.  Ascospores  are 
never  seen,  but  chlamydospore-like  bodies  are  frequent,  especially 
in  older  cultures.  The  yeast  is  round,  from  2  to  7  microns  in 
diameter,  averaging  from  3  to  4,  wdth  clear,  clean-cut  outline, 
usually  containing  a  relatively  large  refractile  body,  and  a  much 
larger,  faintly  outlined  vacuole.  Tendency  to  mycelial  formation  is 
seen  by  the  round  yeasts  enlarging  and  becoming  oval.  As  the 
yeasts  become  larger,  many  active,  highly  refractive  bodies  of  the 
size  of  a  staphylococcus  race  incessantly  about  within  the  organism, 
reaching  their  largest  number  and  greatest  size  in  the  chlamy- 
dospore-like, thick-shelled  forms  and  frequently  passing  out  into 
the  fluid  medium  in  which  they  grow,  thus  confusing  the  novice 
into  believing  that  a  contaminating  coccus  may  complicate  his 
api)arently  pure  culture. 

The  mycelium  is  well  developed,  usually  very  abundant  and 
presenting  sparsely  branching  hyphse,  sometimes  over  a  1000  micra 
long  which  consist  of  articles  from  10  to  60  micra  long  by  1.5 
micra  broad,  the  usual  length  being  15  micra.  These  hyplue 
are  of  two  distinct  varieties;  thin,  often  granular  and  1  to  1.5 
micra  wide,  and  thick,  often  clear  and  2.25  to  3  or  4  micra 
wide.  The  latter  variety,  at  times  without  apparent  structure 
interiorly,  is  more  frequently  punctuated  at  regular  intervals  by 
the  highly  refractile  bodies  described  in  the  round  and  oval 
yeasts.  These  are  from  |  to  2  micra  in  diameter  and  give  a 
brilliant  beaded  appearance  to  the  article.  They  stain  as  for 
chromatin  by  Giemsa.  At  times  with  the  refractile  bodies,  at 
times  without  them,  articles  are  seen  frequently  to  have  rectangular 
vacuoles  of  the  same  refractive  index  as  though  seen  in  the  larger 
yeasts,  thus  dividing  the  article  as  it  were  into  conii)artments  and 
giving  the  hyphffi  the  appearance  of  a  bamboo  pole  sawn  longi- 
tudinally.    In  old  culture  many  large  yeasts  are  seen  of  10  to  13 
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micra  diameter  as  also  involution  forms  of  bizarre  and  clumsy 
outline,  empty,  collapsed  chlamydospore-like  bodies  and  heavy 
shelled  prickle  cells  faintl}'  suggesting  the  ova  of  ascaris  lumbri- 
coides. 

Staining  Reactions.  The  best  class  of  stains  for  this  organism 
belongs  to  the  Romanowsky  series.  I  personally  prefer  staining 
overnight  in  a  weak  Giemsa  as  by  it  the  nuclear  elements  come  out 
beautifully.  The  only  satisfactory  stain  I  have  yet  found  for  the 
outer  shell  of  the  mycelial  threads  is  by  Bodin's  Victoria  blue 
method.  For  staining  in  tissues  there  are  only  two  methods  that 
can  be  recommended  and  they  are  both  of  the  highest  excellence. 
The  first  is  Weigert's  fibrin  method  giving  fine  contrast  by  Gram's 
application.  The  second  is  Bodin's  Victoria  blue  method.  This 
may  be  summarized  as  follows:  (1)  ParaflBn  sections  of  mercuric 
chloride,  absolute  alcohol  or  formalin  fixed  tissue  sections  not  over 
5  micra ;  (2)  after  usual  preparation  for  staining  immerse  for  five 
minutes  in  a  1  per  cent,  erythrosin,  aqueous  solution.  Wash  well; 
(3)  twenty-four  hours  in  equal  parts  of  a  saturated  alcoholic  solution 
of  Victoria  blue  and  distilled  water;  (4)  thorough  washing  in  water 
and  Weigert's  stronger  Gram  solution  for  five  minutes;  (5)  thorough 
drying  and  differentiation  in  aniline  oil  and  xylol,  equal  parts; 
(6)  thorough  washing  and  clearing  in  xylol;  (7)  mount  in  balsam. 

Cultural  Peculiarities.  The  first  labor  was  that  of  finding  a 
specific  medium.  That  one  has  been  found  in  Sabouraud's  glucose 
agar,  4  per  cent.  +2,  is  evident  to  anyone  who  cares  to  try  it.  As 
far  as  these  yeasts  are  concerned  it  is  ideal,  as  bacterial  growth  is 
efficiently  inhibited  even  in  strokes  from  feces  and  agar  plates, 
the  monilia  standing  out  with  unfailing  precision  as  moist,  white 
colonies  of  sharply  contoured  lines. 

In  culture  from  the  tongue,  a  section  lifter  is  sterilized  in  the 
flame  and  the  borders  and  tip  are  gently  scraped,  the  grumous 
material  being  spread  upon  a  Sabouraud  glucose  agar  slant  by  means 
of  a  sterile  platinum  loop.  Twenty-four  to  forty-ciglit  hours  is 
all  that  is  usually  needed  to  bring  out  a  monilia  which  is  plated  by 
the  familiar  three-plate  method,  and  is  easily  recovered  in  another 
twenty-four  to  forty-eight  hours  in  pure  culture.  For  feces  the 
Sabouraud  agar  is  poured  into  a  Petri  dish,  allowed  to  cool  and 
harden,  and  is  infected  by  parallel  strokes.  Suspicious  colonies 
arc  then  plated  by  the  three-plate  method.  These  methods  were 
strictly  observed  in  all  cultures  except  that  two,  instead  of  three 
I)lates  were  frequently  used. 

The  following  media  were  employed  in  studying  the  species  under 
consideration:  Plain  agar,  glucose-,  maltose-,  levulose-,  saccharose-, 
galactose-,  lactose-,  mainiito-,  dextrin-,  erythrite-,  raffinose-,  dulcite-, 
isodulcite-,  inulin-.  and  nutrose-agars.  Loeffler's  blood-serum 
mixture  and  jilain  blood  serum;  ])otato,  plain  and  glycerinized; 
carrot,   plain   and   glycerinized;  plain   gelatin,   20  per  cent.  -|-1; 
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plain  and  litmus  milk;  beer  wort;  Dunham's  peptone  solution; 
ox  bile;  plain  bouillon,  sugar-free  bouillon;  glucose-,  maltose-, 
levulose-,  saccharose-,  lactose-,  and  mannite-,  bouillons  at  2  per 
cent.  +1  and  galactose-,  dulcite-,  dextrin-,  raffinose-,  arabinose-, 
inulin-,  erythrite-,  amygdalin-,  asparagin  and  isodulcite  at  1  per 
cent.  +1. 

The  first  four  strains  and  several  others  later  in  the  series  were 
sown  in  all  of  these  media  and  carefully  checked  upon  as  follows: 

All  cultures  were  run  for  at  least  two  weeks  and  daily  notes  taken 
of  each  before  deductions  were  made.  Before  final  conclusions  were 
reached  the  purity  of  the  culture  was  tested.  Solid  media  were 
allowed  to  run  several  months,  especially  gelatin  cultures.  All  media 
were  carefully  titrated,  as  a  rule  to  + 1  by  the  rules  of  standardiza- 
tion of  media  recommended  by  the  Bacteriological  Committee 
of  the  American  Public  Health  Association.  Incubation  was 
practiced  at  33°  to  35°  without  rubber  tops  to  the  tubes,  these 
conditions  being  apparently  most  favorable  to  the  growth  of  this 
monilia. 

For  fermentation  tests,  each  culture  in  any  sugar  medium  con- 
sisted of  a  fermentation  tube,  its  control  tube  for  final  titration, 
and  a  litmus  tube  and  its  control  to  demonstrate  daily  progress 
in  changing  reactions.  Incidentally  it  may  be  remarked  that  without 
titration  by  some  such  standardizing  method  as  the  one  named 
above  before  sowing  and  at  the  close  of  the  fermentation  test, 
conclusions  are  greatly  invalidated,  as  important  and  delicate 
reactions  are  quite  missed.  All  sugar  media  were  sterilized  at  the 
temperature  of  flowing  steam  for  from  ten  to  fifteen  minutes  on 
each  of  three  successive  days.  Autoclaving  splits  the  sugars.  At 
the  close  of  the  period  required  for  a  complete  fermentation  test,  the 
uninoculated  media,  which  had  been  incubated  along  with  the  rest, 
was  first  titrated;  then  the  inoculated  media.  Titration  was  per- 
formed in  each  case  both  hot  and  cold  and  the  results  recorded. 
The  varying  daily  gas  production  was  recorded  as  was  the  daily 
reaction  in  the  corresponding  litmus  bouillon. 

The  monilia  in  question  was  found  to  prefer  an  acid,  although 
it  will  grow  well  in  alkaline  media.  Its  adaptability  is  further 
shown  in  that  on  every  medium  tried  it  grew  without  difficulty, 
but  it  flourishes  most  luxuriantly  on  glucose,  levulose,  maltose, 
saccharose,  galactose,  and  carrot. 

The  characteristics  of  the  organism  are  best  elicited  by 
Sabouraud's  glucose  agar,  carrot,  blood  serum,  plain  gelatin, 
litmus  milk,  and  by  fermentation  tests  in  glucose,  levulose,  maltose, 
and  saccharose  bouillon  (2  per  cent.  -|-1)  and  galactose  bouillon 
1  per  cent.  +1. 

On  Sabouraud's  agar  in  from  twenty-four  to  forty-eight  hours 
a  clean-cut,  round,  hemispherical,  smooth,  creamy  white,  moist, 
refractive  colony  is  produced  of  the  consistence  of  thick  cream. 
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Small  colonies  are  very  beautiful  under  the  lower  power  seeming  to 
be  like  silvered  mosaic.  Later  they  tend  to  become  acuminated  in 
the  centre  and  rapidly  run  together  to  form  a  thick  cream  all  over 
the  agar.  They  give  off  a  yeasty  smell  and  remind  me  of  some 
Porto  Rican  bread  and  the  stools  of  my  cases.  A  young  culture 
on  solid  media  is  not  given  to  the  production  of  mycelium  but  in 
the  water  of  condensation  it  is  abundant.  Later  the  smooth  creamy 
layer  in  some  media,  often  apparently  due  to  a  mere  bagatelle  of 
half  a  per  cent's  difference  in  acidity  of  the  original  media,  becomes 
knarled  and  twisted  like  a  bunch  of  worms  or  the  roots  of  a  vine — 
or  even  like  a  delicate  honeycomb. 

The  growth  on  carrot  is  distinguished  by  its  tendency  to  rise 
high  and  stick  rather  closely  to  the  line  of  plant,  giving  the  appear- 
ance of  heavy  bits  of  raised  embroidery.  On  blood  serum  a  fine, 
not  raised,  at  times  almost  invisible  layer  is  made  out.  No  lique- 
faction nor  decolorization  takes  place.  The  gro"v\i:h  in  gelatin  is 
remarkably  faithful  to  type.  It  does  not  liquefy  the  media,  stabs 
showing  a  limited  round  growth  on  the  surface  and  fine  hair-like 
lateral  shoots  all  the  way  down  to  the  lower  extremity  giving  the 
appearance  of  a  test-tube  cleaning  brush. 

Milk  is  not  coagulated  and  litmus  milk  grows  steadily  more  and 
more  alkaline.    There  is  no  period  of  acidity  nor  decolorization. 

Li  discussing  the  sugar  tests  I  shall  have  to  take  issue  with  the 
eminent  authors  whose  versatility  has  enabled  us  to  make  use  of 
these  valuable  but  much  over-rated  means  of  differentiating  species. 
Whether  these  gentlemen  used  our  exact  American  methods  of 
titration  is  open  to  speculation.  They  do  not  say  that  they  did  but 
I  suspect  that  they  did  not.  Had  they  done  so  perhai)s  Castellani 
and  Chalmers  would  not  offer  such  a  bewildering  series  of  "species" 
of  monilia  to  the  interested  reader. 

wSuch  "  species"  as  are  to  be  depended  ujion  not  to  ])ro(luce  gas 
when  they  are  supposed  to  produce  acid  alone  in  a  certain  sugar 
bouillon,  especially  when  they  furiously  ferment  glucose,  maltose 
and  levulose,  do  not  seem  to  me  good.  For  one  thing  stands  out 
quite  glearly  in  these  sugar  tests:  If  a  monilia  produces  acid,  it  is 
likely  to  ])r()duce  gas,  sooner  or  later.  I  have  sown  strain  IV  on 
one  occasion  and  produced  acid  and  gas  in  glucose,  maltose  and 
levulose;  acid  alone  in  saccharose  and  galactose.  Two  weeks  later 
I  have  sown  the  same  monilia,  not  from  the  culture  on  sugar  media, 
])()ssibly  by  that  time  educated  to  ferment  sugars,  but  from  the 
original  source  of  the  first  culture.  The  result  of  this  re-sowing 
was  gas  and  acid  in  saccharose  and  galactose,  as  well  as  in  the 
first  three. 

The  species  must  not  therefore  be  lightl>'  made  on  sugar  tests 
alone,  when  solid  media,  morphology  and  lianging  dro])  sj)eciniens, 
not  to  mention  inoculation  results  in  animals,  complement  fixation 
tests,   etc.,   speak   for   unity.      In   general,   however,   sugar   tests 
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are  a  wonderful  help  if  one  will  only  remember  that  a  lively  acid 
and  gas  producer  in  glucose,  levulose  and  maltose  will  often  do 
likewise  in  saccharose  and  galactose. 

The  species  under  consideration  brings  about  a  reaction  tending 
toward  alkalinity  in  all  other  sugar-media,  with  the  possible  excep- 
tion that  mannite  and  dextrin  are  apt  to  remain  unchanged. 
Plain  and  sugar-free  bouillon  lose  also  in  acidity.  The  character- 
istic of  this  monilia  in  bouillon  is  to  leave  the  media  clear,  even 
after  very  long  growth,  with  a  more  or  less  abundant  sediment  at 
the  bottom  of  the  tube.  The  growth  at  the  surface  varies,  being 
almost  nil  if  the  organism  does  not  grow  vigorously  in  the  par- 
ticular media,  very  heavy  if  it  does.  Heavy  growths  at  the 
surface  produce  a  pellicle  with  a  thick  collar  at  the  circumference 
which  in  the  process  of  evaporation  of  the  liquid  is  drawn  out 
into  a  belt  around  the  inside  of  the  tube.  Later  this  pellicle  falls 
to  the  bottom  and  a  new  one  takes  its  place.  The  superficial 
growth  is  more  apt  to  have  a  predominance  of  mycelium,  the 
sediment  an  excess  of  yeasts. 

Conclusions.  Bahr's  evidence  in  favor  of  regarding  sprue  as  a 
"blastomycotic"  infection  is  as  follows: 

1.  Yeast  cells  and  mycelial  elements  are  found  intracellulary 
in  scrapings  of  the  tongue  lesions  at  an  early  stage  of  the  disease, 
but  cannot  be  found  at  a  later  stage  in  scrapings  of  the  same  struc- 
ture when  inflammatory  symptoms  have  subsided. 

2.  Yeasts  are  the  only  organisms  found  in  the  deep  layers  of 
the  tongue  in  microscopic  sections;  the  evidence  that  this  infec- 
tion is  not  one  of  recent  date  receives  support  from  the  chronic 
inflammatory  changes  in  the  corium  of  the  papillae,  and  from  the 
presence  of  Russell's  bodies  in  this  situation. 

3.  The  desquamation  of  the  epithelial  cells,  accompanied  by 
subacute  inflammation  of  the  tongue  and  of  the  esophagus,  are 
changes  such  as  would  be  expected  from  a  stud\'  of  the  mode  of 
gro\\i;h  of  the  thrush  fungus  and  of  its  low  order  of  virulence. 

4.  A  general  infection  of  the  intestinal  mucus  with  yeasts  was 
found  in  sprue  post-mortems,  but  no  such  a  general  infection  in 
2G  cases  of  other  chronic  wasting  diarrheas. 

5.  The  stools  of  sprue,  their  frothy  and  gaseous  character,  are 
such  as  one  would  expect  in  a  blastomycotic  infection  of  the  in- 
testinal canal. 

(').  The  relapsing  nature,  the  chronicity  and  latency  of  the  disease, 
are  compatible  with  what  is  known  of  the  life  history  of  the  blasto- 
myces,  their  periods  of  attenuated  growth  and  powers  of  sudden 
recrudescence. 

7.  There  is  no  evidence  in  favor  of  regarding  the  sprue  yeast 
fungus  as  being  otherwise  than  identical  with  the  thrush  fungus 
(Moniha  albicans),  an  organism  possessing  a  very  low  pathogenic 
power,  but  it  is  possible  that  under  certain  conditions,  as  for  instancy 
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in  the  tropics,  this  power  may  be  greatly  augmented.  In  support 
of  this  view  I  may  add  that  it  is  a  well-recognized  fact  that  there  are 
numerous  varieties  of  yeasts  employed  in  brewing  beer  and  in  making 
wine,  and  the  predominance  of  one  variety  in  certain  districts 
imparts  to  the  local  wine  its  characteristic  flavor,  which,  though 
differing  widely  from  each  other  in  their  powers  of  growth  and 
fermentation,  yet  resemble  each  other  minutely  in  their  morpho- 
logical and  cultural  character.  ]\Iay  it  not  be  that  their  pathogenic 
as  well  as  their  other  properties,  are  capable  of  being  influenced 
by  local  conditions? 

8.  Wasting  and  anemia,  both  symptoms  of  sprue,  can  be  pro- 
duced by  continuous  intravenous  injections  of  small  doses  of  broth 
cultures  of  a  pathogenic  yeast;  moreover,  a  degeneration  of  the 
hepatic  capillary  endothelium,  apparently  similar  to  that  found  in 
the  sprue  spleen,  may  be  produced  in  these  animals  by  the  same 
means. 

9.  Diarrhea,  atrophy  of  the  lingual  papillse  as  in  sprue,  digestive 
disturbance,  and  an  aphthous  ulceration  of  the  mouth  are  commonly 
found  in  infants,  the  subjects  of  thrush  infections  in  temperate 
zones. 

10.  It  is  possible  that  obscure  diseases  of  the  alimentary  canal 
in  children  in  temperate  zones,  such  as  Gee's  celiac  diarrhea,  are 
of  the  same  nature  as  sprue  in  adults  in  the  tropics.  A  hypothesis 
of  this  sort  would  explain  the  occurrence  of  sporadic  cases  of  sprue 
in  temperate  zones. 

11.  The  local  affection  of  different  portions  of  the  digestive  tract 
with  this  fungus  would  best  explain  the  varying  clinical  manifes- 
tations of  sprue. 

12.  To  maintain  such  a  hypothesis  it  is  necessary  to  stipulate 
for  a  third  factor,  a  predisposing  cause,  which  may  exist  in  the  local 
tropical  climatic  conditions,  which  favor  a  more  precocious  and 
luxuriant  growth  of  all  fungi,  a  matter  of  connnon  observation 
to  all  laboratory  workers  in  the  tropics. 

I  am  able  to  fully  corroborate  Bahr's  evidence  in  all  save  human 
necropsy  findings,  as  yet  denied  me,  and  with  the  exception  of  his 
statement  that  the  sprue  yeast  fungus  bears  no  evidence  of  being 
otherwise  than  identical  with  monilia  albicans.  In  this  nuittor  we 
are  not  in  accord  as  far  as  it  may  apply  to  Porto  ]{ico  where  I 
have  .described  a  species,  not  monilia  alhirnns,  present  in  100  per 
cent,  of  my  cases  of  clinically  i)ositive  sprue.  In  addition  to  this 
I  liave  isolated  this  new  species  from  the  centre  of  a  loaf  of  bread 
from  an  endemic  focus  in  I'orto  Hico. 

I  therefore  offer  the  following  tentative  conclusions  drawn  from 
the  work  as  studied  in  Porto  Uico  and  described  in  the  body^of 
this  pai)er  and  from  the  accej)ted  facts  presented  by  authors  re- 
garding the  hnnian  histo-patliology. 
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Conclusions,  (a)  Clinical: 

1.  Sprue  is  usually  a  mild  disease  with  a  veiled  picture  in  which 
intestinal  fermentation  is  usually  present,  a  tendency  to  spon- 
taneous cure  and  a  ready  suhmissiveness  to  a  non-carbohydrate 
diet. 

2.  Tongue  lesions  are  often  clinically  and  histo-pathologically 
indistinguishable  from  ordinary  thrush,  a  disease  due  as  a  rule  to 
monilia  albicans. 

3.  Clinically  and  histo-pathologically  the  picture  of  the  tongue 
is  projected  on  through  stomach  to  intestine. 

4.  Chronic  intoxication  supervenes  after  well-developed  sprue, 
and  the  liver  atrophies  without  cirrhotic  changes,  secondary  anemia 
making  its  appearance. 

5.  The  intestinal  lesions  produce  large,  acid,  frothy,  white 
stools  with  excessive  gas  production,  and  full  of  yeasts.  The  char- 
acter of  these  stools  does  not  warrant  the  belief  that  serious  ulcera- 
tion takes  place. 

G.  There  is  a  tendency  to  chronicity  and  to  periods  of  latency 
in  which  decided  betterment  or  apparent  cure  may  take  place. 

7.  Drugs  are  of  little  avail  save  when  used  symptomatically 
for  definite  clinical  crises  and  no  specific  has  yet  been  found. 

(6)  Epidemiological: 

1.  Sprue  is  a  disease  of  towns  and  cities  where  bread  is  a  staple 
food. 

2.  Sprue  is  apparently  rare  in  the  country  districts  where  ])rcad 
is  not  at  least  a  daily  food  and  where  often  it  is  eaten  only  at  long 
intervals. 

3.  Family  endemics  are  noticeable. 

4.  There  seems  to  be  a  racial  predisposition  to  sprue  in  persons 
of  northern  birth. 

(c)   Biological: 

1.  A  monilia,  not  heretofore  described,  and  of  undetermined 
species  is  apparently  constantly  found  in  cultures  from  the  inflamed 
tongue  or  feces  of  persons  suffering  from  sprue  in  Porto  llico. 

2.  This  monilia  has  been  found  in  the  centre  of  a  cooked  loaf 
of  l)read  baked  in  an  endemic  zone. 

3.  This  monilia  has  been  found  in  certain  cases  of  fermentative 
disturbance  of  the  intestine  in  which  the  complete  picture  of  sprue 
is  not  developed. 

4.  The  monilia  is  found  in  only  3  per  cent,  of  persons,  apparently 
entirely  healthy  or,  at  least,  free  from  any  gastro-intestinal  dis- 
turbance. 

5.  The  complement  fixation  test  is  positive  for  all  of  the  reduced 
number  of  cases  of  complete  sprue  in  which  it  has  thus  far  been 
applied  and  negative  for  several  times  that  number  of  persons 
without  sprue. 
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6.  This  monilia  is  not  only  productive  of  mycotic  septicemia  in 
small  laboratory  animals  injected  with  virulent  culture  but  will 
produce  severe  and  intractable  mycotic  ulcers  in  their  tissues 
when  they  are  relatively  immunized  to  the  extent  of  preventing  a 
mycotic  septicemia. 


THE  OCCURRENCE  OF  SPRUE  IN  THE  UNITED  STATES. ^ 
By  Edward  J.  Wood,  M.D., 

WILMINGTON,    N.    C. 

Tropical  sprue,  or  psilosis,  was  probably  first  referred  to  in 
American  literature  in  the  writings  of  Dr.  John  Brickell,-  a  Dublin 
physician,  who  was  an  emissary  of  the  Crown  to  the  Cherokee 
Indians  early  in  the  eighteenth  century.  In  his  report  he  discusses 
the  diseases  of  the  colony  of  North  Carolina,  and  in  addition  to 
yaws  he  mentions  "white  flux,"  which,  in  all  probability,  was  the 
disease  described  in  1776  by  Hillary,  in  Barbadoes,  as  sprue.  The 
identity  of  this  West  Indian  sprue  was  never  questioned  by  Sir 
Patrick  INIanson,^  though  Carnegie  Brown^  still  contends  that  true 
sprue  is  limited  in  its  distribution  to  tropical  and  subtropical  eastern 
Asia.  Fortunately  for  us  many  of  our  medical  men,  especially 
of  the  Army  jNIedical  Corps,  became  familiar  with  true  sprue  in 
the  Philippines,  and  not  only  brought  back  with  them  this  intimate 
acquaintance,  but  were  able  to  identify  the  disease  known  as  sprue 
in  Porto  Pico  as  true  sprue  of  the  East.  In  recent  years  many 
observers  have  suspected  that  sprue  existed  in  the  United  States, 
but  only  in  the  last  decade  has  anyone  had  the  temerity  to  actually 
make  the  diagnosis  except  in  cases  invalided  from  the  tropics.  The 
return  of  missionaries  from  China  and  Ceylon  suffering  from  sprue 
has  given  us  many  opportunities  to  become  familiar  with  true 
Eastern  sprue  and  to  compare  it  with  the  milder  ty})e  of  sprue  in 
the  Southern  States. 

In  1905  St.  J.  B.  Graham,''  of  Savannah,  reported  four  cases  of 
si)ruc  which  had  originated  in  (Georgia.  This  observation  was  based 
on  experience  in  the  Philippines,  and  the  correctness  of  the  diagnosis 
can  hardly  be  questioned. 

In  1907  II.  F.  Harris,*"'  of  Atlanta,  reported  a  number  of  cases 
of  sprue.     Eater  in  that  same  year  Searcy,  of  Alabama,  reported 

'  Presented  ivt  the  nieetiiiR  of  the  Association  of  American  Physicians,  in  Wasli- 
inKton,  May  13.  1915. 

'  The  Natural  History  of  North  Carolina,  Duhliii,  1737.  Reprintci.1  hy  the  State 
Library  of  North  Carolina. 

'  Tropical  Diseases. 

'  Spnio.  William  Wood  &  Co.,  New  ^'or'K.  lOUS. 

''  CJeor^ia  Practitioner,  .\iiKUst  l.'j,  !!)().">,  xi. 

•  Troj>ical  Sprue,  Report  of  the  Cloorgia  State  Board  of  Health,  I".)()7. 
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the  existence  of  pellagra,  and  Harris  concluded  that  he  had  confused 
the  two  diseases;  but  a  perusal  of  his  careful  report  will  convince 
anyone  that  at  least  some  of  his  cases  were  sprue,  and  it  is  not 
improbable  that  his  cases  of  pellagra  were  complicated  by  sprue. 
In  a  recent  personal  communication,  Dr.  Harris  says  there  exist 
in  Georgia  cases  which  exactly  corresi)ond  to  tropical  sprue  of  the 
East. 

In  1909  R.  Hessler/  of  Logansport,  Indiana,  published  an  article 
on  sprue,  but  his  experience  seems  to  have  been  limited  to  cases 
invalided  from  the  tropics.  In  1911  J.  K.  Simon, ^  of  New  Orleans, 
reported  a  probable  case  of  sprue. 

In  1912^  I  called  attention  to  the  existence  of  sprue  in  the  United 
States  in  connection  with  the  recognition  of  pellagra.  The  two 
diseases  are  greatly  confused,  for  reasons  to  be  mentioned  later. 

At  the  last  session  of  the  American  Medical  Association,  Hiatt 
and  Allan"  reported  a  number  of  cases  of  true  sprue.  Some  of  the 
cases  were  invalided  from  Porto  Rico,  but  in  one  instance,  at  least, 
the  case  originated  in  North  Carolina  and  the  victim  had  never 
been  out  of  the  state.  The  most  valuable  feature  of  this  article 
is  the  comparison  of  the  disease  brought  in  from  the  tropics  and  the 
disease  as  it  occurs  in  this  country.  These  observers  have  had  the 
opportunity  to  study  the  disease  from  the  two  sources,  and  their 
conclusions  are  most  important  in  settling  this  disputed  point. 

At  the  School  of  Tropical  Medicine  of  Tulane  University  no  case 
has  yet  been  observed  which  originated  in  the  United  States,  though 
quite  a  number  from  the  West  Indies  have  been  studied.  Notably 
among  the  latter  is  an  unpublished  case  of  Dr.  Allan  Eustis,  with  an 
autopsy  by  Dr.  C.  W.  Uuval.  The  case  came  from  the  ("harity 
Hospital  in  New  Orleans. 

The  i)lace  occupied  by  tropical  sprue  in  medicine  at  this  time  is 
most  imsettled.  Manson,  Cantile,  Begg,  P.  H.  Bahr,  and  many 
others,  especially  of  the  English  observers,  count  it  a  definite  dis- 
ease entity,  while  W.  E.  Musgrave  and  T.  W.  Jackson  consider  it 
a  condition  or  state  which  may  occur  in  conjunction  with  or  as  a 
complication  of  many  of  the  diarrheal  diseases  of  warm  climates. 
This  latter  position  is  chiefly  justified  by  the  great  variability  in  the 
descriptions  of  the  various  writers.  Any  condition  attended  with 
stomatitis  and  diarrhea  has  at  one  time  or  another  been  diagnosed 
sprue.  Such  a  state  of  things  is  most  unfortunate,  and  will  i)r()bably 
not  be  corrected  until  the  causative  agent  of  sprue  is  definitely 
determined.  Faulty  use  of  synonyms  has  added  greatly  to  the 
unsettled  place  of  sprue  in  medicine.  This  is  well  illustrated  in  the 
use  of  hill  diarrhea  as  a  synonym  when  a  number  of  observers  are 

'  Jour.  Inditiuu  State  Med.  Assn.,  April,  190!). 
8  South.  Med.  Jour.,  July,  1911. 

'  A  Treatise  on  Pellagra,  1912,  Appleton  &  Co.,  New  York. 
'"  Jour.  Amcr.  Med.  Assn.,  1914,  Ixiii, 
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quite  emphatic  that  this  disease  and  sprue  are  not  related  in  any 
sense.  iNIanson  gives  in  his  Hst  of  the  synonyms  of  sprue,  Cochin- 
China  diarrhea,  while  Dr.  C.  W.  Stiles,  in  a  personal  communication, 
says  that  medical  zoologists  understand  by  this  term  an  infection 
with  the  Strongyloides  stercoralis.  This  infection  was  found  by 
Dr.  Stiles  in  a  number  of  the  Southern  States,  with  a  distribution 
almost  identical  with  that  of  uncinariasis. 

Leonard  Rogers, ^^  in  discussing  the  results  obtained  by  him  in 
the  treatment  of  sprue  in  Calcutta  with  emetin  and  a  streptococcal 
vaccine,  remarks  that  the  vaccine  effect  was  quite  striking,  and  in 
explaining  it  adds,  "We  should  bear  in  mind  that  sprue  is  a  purely 
clinical  term,  and  there  may  be  more  than  one  causative  agent,  just 
as  in  the  case  of  dysentery." 

The  term  sprue  has  been  adopted  in  the  nomenclature  of  diseases 
of  the  Royal  College  of  Physicians.  The  word  was  borrowed  by 
Manson  from  the  Dutch  word  "spruw,"  which  was  used  in  Java 
to  designate  the  disease.  If  the  original  description  of  [Nlanson  is 
followed  closely  there  need  hardly  arise  confusion  from  the  use  of 
the  term.  Unfortunately  the  word  has  been  so  loosely  used  that  it 
has  tended  to  justify  the  position  of  those  who  contend  that  there 
is  no  such  disease. 

W.  E.  Musgrave^^  proves  one  of  the  most  convincing  advocates 
of  the  view  that  sprue  is  merely  a  condition  or  state  which  may 
occur  in  various  intestinal  infections.  In  spite  of  this  in  one  of  his 
cases  no  parasitic  cause  was  found,  and  the  case  must  be  regarded 
as  sprue. 

Mayo  Robson^^  found  that  in  many  cases  in  which  the  diagnosis  of 
sprue  had  been  made,  the  condition  was  really  a  pancreatic  disturb- 
ance of  an  inHanunatory  type,  and  that  in  other  cases  pancreatic 
involvement  formed  an  important  complication.  In  this  connection 
it  is  interesting  to  note  that  Musgrave  in  one  case  noted  that  the 
pancreas  was  small  and  presented  a  dark,  muddy  appearance,  but 
without  areas  of  hemorrhage  or  necrosis.  In  another  of  his  cases 
the  pancreas  was  ])ale  and  firm.  In  Kustis's  case  the  autopsy  notes 
by  Duval  mention  a  resistance  on  cutting  indicative  of  interstital 
changes  of  the  pancreas.  It  seems  probable  that  some  cases  of 
chronic  pancreatitis  have  been  confused  with  sprue  or  that  in  sprue 
the  ])aiicreas  ])lays  an  iiniiortaiit  role.  It  is  obvious  that  much 
study  is  needed  to  clear  up  the  ([uestion  of  the  possible  relationship 
of  the  ])an(reas  to  sprue,  and  that  this  work  nuist  be  along  the  lines 
of  histological  study  of  the  pancreas  and  of  jiancreatic  functional 
tests. 

According  to  the  original  dcscTiption  of  si)ru(>  by  Manson  there 

"  Two  Cases  of  Spnio  Troalecl  by  Mouth  Sircplocofcal  N'twcinos  niul  I'.mcliti 
Hydrochloride  Hypodfrniically,  Laiipct,  .luiio  (i,   1914. 

»  Spnip.  or  Psilosis,  in  Maiiih*.  Amor.   Mel..   March  S.   I'.tOl'. 
'»  British  Mod.  Jour..  July  27,  1007. 
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is  a  definite  symptomatology  which  should  save  much  of  the  present 
unnecessary  confusion.  It  is  a  chronic  disease  occurring  in  the 
tropics  and  in  certain  subtropical  sections  which  is  characterized 
chiefly  by  a  peculiar  type  of  diarrhea,  by  stomatitis,  by  decrease  in 
the  size  of  the  liver,  and  by  marked  secondary  anemia.  There  is 
a  tendency  to  frequent  recurrences  and  the  downward  course. 
The  diarrhea  occurs  chiefly  in  the  morning  hours,  and  is  unattended 
by  tenesmus,  blood,  or  mucus.  The  movements  are  semiHquid, 
though  at  times  more  nearly  liquid,  acid  in  reaction,  and  contain 
much  gas.  The  odor  is  regarded  as  peculiarly  foul.  The  color  is 
light,  due  to  a  colorless  reduction  product  of  hydrobilirubin  known 
as  leukobilirubin.  In  addition  to  this  the  large  amount  of  fat  in 
the  stool  contributes  to  the  light  color.  The  size  of  the  stool  is  a 
notable  point,  one  which  was  emphasized  by  the  late  J.  H.  IMusser 
as  a  valuable  sign  in  pancreatic  disease.  In  addition  to  the  failure 
in  the  absorption  of  fats  it  is  generally  claimed  there  is  a  defective 
carbohydrate  digestion.  P.  H.  Bahr^^  found  in  his  Ceylon  cases 
that  the  fat  absorption  varied  from  70  to  90  per  cent.,  and  that  there 
was  a  complete  absence  of  all  pancreatic  ferments.  In  a  case  of 
sprue  from  Porto  Rico,  Pratt  and  Spooner^'  found  in  addition  to  the 
intestinal  disturbance  pancreatic  insufficiency  which  was  indicated 
by  the  Einhorn-Schmidt  thymus  test  and  the  Sahli  glutoid  capsule. 
The  absorption  test  showed  a  fat  loss  of  45  per  cent,  and  a  nitrogen 
loss  of  15  per  cent.  Though  the  stools  were  light  in  color  there  was 
a  definite  reaction  for  hydrobihrubin  by  the  Schmidt  test.  The 
stools  were  yellow  and  voluminous,  and  contained  many  oil  droplets 
as  well  as  crystals  and  flakes  of  fat.  It  will  be  noted  that  these 
observers  found  a  much  greater  fat  loss  than  did  Bahr.  In  a  recent 
personal  communication,  Dr.  Pratt  mentions  a  case  of  sprue  with- 
out pancreatic  insufficiency  in  which  the  fat  loss  was  found  to  be 
59  per  cent.  He  thinks  that  in  this  case  the  intestinal  lesion  is 
probably  responsible  for  the  condition. 

The  reduction  in  the  size  of  the  liver  is  not  distinctive  of  sprue, 
as  it  occurs  in  other  like  conditions,  as,  for  example,  pellagra.  It 
is  the  result  of  the  general  condition  of  malnutrition.  Likewise, 
the  anemia  and  marked  prostration  are  of  no  particular  significance 
from  the  diagnostic  standpoint. 

Sir  Lauder  Brunton^"  makes  small  mention  of  the  shrinkage  of 
the  liver  or  the  type  of  diarrhea,  but  lays  particular  stress  on  the 
aphthous  stomatitis.  Unfortunately,  there  is  as  much  diversity 
in  the  description  of  the  mouth  symptoms  as  of  the  character  of  the 
feces.  The  original  account  of  Alanson  is  the  most  accurate,  and 
should  be  followed.  He  recognizes  definite  stages  through  which 
the  inflammatory  process  passes.    In  the  beginning  there  is  simple 

>*  Soc.  Trop.  Mod.  and  Hyj;.,  London.  1911. 
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hyperemia,  which  is  followed  by  denudation  of  the  epithelium,  and 
this,  in  turn,  is  followed  by  the  formation  of  minute  herpetic  ves- 
icles which  occur  singly  or  in  groups,  and  are  surrounded  by  inflam- 
matory areolae.  The  vesicles  rupture,  leaving  small,  superficial 
erosions  which  are  very  painful.  Congestion  and  swelling  of  the 
fungiform  papillse,  particularly  about  the  tip  and  edges  of  the  tongue 
as  well  as  superficial  cracks  on  the  dorsum,  are  also  mentioned. 
From  this  account  of  ]\Ianson  the  various  writers  have  departed 
in  varying  degree.  Most  writers  are  content  if  there  is  glossitis 
or  esophagitis  to  pass  over  the  further  consideration  of  the  degree 
or  kind  of  process  and  count  it  a  positive  symptom.  Because  of  this 
lack  of  accuracy  there  is  great  confusion  with  a  number  of  condi- 
tions, but  chiefly  with  pellagra.  It  is  to  be  recalled  that  in  pellagra, 
as  a  rule,  there  does  not  occur  definite  ulceration,  though  Crombie's 
molar  ulcer  has  been  noted  by  H.  F.  Harris.  There  is  no  reference 
in  sprue  literature  to  salivation,  which  is  so  conspicuous  a  symptom 
in  pellagra.  The  pain  from  glossitis,  pharyngitis,  and  esophagitis 
is  much  more  acute  in  pellagra  than  in  sprue. 

W.  Allan"  has  called  attention  to  the  marked  similarity  of  the 
symptoms  of  amebic  dysentery  and  pellagra  when  the  skin  erup- 
tion of  the  latter  is  absent.  This  same  warning  should  be  mentioned 
in  connection  with  the  dift'erentiation  of  amebic  dysentery  and  sprue. 
This  difficulty  is  made  the  greater  by  the  fact  that  sprue  may  com- 
plicate amebic  dysentery.  In  amebic  dysentery  the  simple  fact 
of  the  occurrence  of  stomatitis  and  diarrhea  (the  two  symptoms  so 
often  counted  sufficient  for  a  diagnosis  of  sprue)  will  lead  to  error 
without  a  study  of  the  feces. 

The  disease  most  frequently  confused  with  sprue  is  pellagra,  and 
it  is  this  fact  which  justifies  this  report.  There  is  so  much  similarity 
in  a  portion  of  the  disease  picture  of  sprue  that  some  writers,  notably 
J.  Ikirnet/'*  of  Edinburgh,  and  C.  E.  Stewart''-*  argue  that  the  two 
are  in  reality  one  and  the  same. 

In  the  United  States  the  diagnosis  of  pellagra  in  the  absence  of 
skin  lesions  is  made  with  considerable  possibility  of  error.  It  may 
be  that  in  those  countries  where  tlie  disease  has  occurred  for  a  much 
longer  period,  the  medical  j)rofession  has  acquired  more  skill  in 
its  recognition,  basing  their  opinions  on  signs  other  than  the  skin 
manifestations.  For  the  present,  at  least,  we  are  not  justified  in 
making  such  a  diagnosis  without  skin  lesions  unless  the  history 
of  a  i)ast  outbreak  is  finite  definite.  In  reviewing  my  cases,  which 
began  in  1U()5  and  include  several  hundred,  I  find  that  at  the  time 
of  e.xamination  the  skin  lesions  were  wanting  in  a  large  number, 
and  a  note  is  made  leaving  doubt  as  to  the  correctness  of  the  diag- 
nosis.    In  following  up  these  cases  it  is  interesting  to  note  that  a 
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considerable  proportion  never  developed  the  necessary  symptom 
for  such  a  diagnosis.  A  number  have  died  of  other  diseases  and  only 
a  comparatively  small  portion  were  cases  of  pellagra.  A  large  part 
of  these  cases  we  now  know  suffered  from  tropical  sprue,  which  was 
supposed  not  to  occur  in  this  country.  Emphasis  should  be  placed 
on  the  fact  that  in  spite  of  an  experience  of  several  hundred  cases 
of  pellagra,  extending  over  a  period  of  ten  years,  any  diagnosis 
made  in  the  absence  of  skin  lesions  at  that  time  was  simply  guess- 
work. 

In  an  editorial  in  the  London  Journal  of  Tropical  Medicine  and 
Hygiene-'^  the  question  of  the  probability^  of  the  identity  of  sprue 
and  pellagra  is  strongly  argued.  The  writer  finds  a  marked  simi- 
larity in  the  stools  in  both  diseases  as  well  as  indicanuria  and  patho- 
logical changes  in  the  intestinal  tract  which  closely  resemble  one 
another.  Tuczek  found  in  pellagra  an  attenuation  of  the  intestinal 
wall  as  a  result  of  atrophy  of  the  muscular  coat  and  also  occasional 
hyperemia  and  ulceration  of  the  large  intestine.  The  editorial 
notes,  further,  that  in  sprue  the  mucosa  is  almost  entirely  destroyed 
and  is  replaced  by  a  structureless  substance  containing  leukocytes. 
The  submucosa  appears  much  thickened  and  fibrous  tissue  is  abun- 
dant. The  muscular  coat  is  greatly  thinned.  The  argument  is 
concluded  by  the  statement  that  the  gastro-intestinal  symptoms 
which  are  prominent  in  both  conditions  are  strikingly  alike,  and  that 
results  obtained  from  examination  of  the  gastric  contents,  stools, 
blood,  and  urine  reveal  almost  identical  conditions.  The  writer 
thinks  that  the  nervous  and  mental  sjTnptoms  which  occur  in 
some  cases  of  pellagra  have  been  given  undue  prominence.  Singer,^! 
working  with  the  Thompson-jMcFadden  Pellagra  Commission, 
found  the  incidence  of  pellagrous  insanity  to  be  40  per  cent.,  which 
is  much  lower  than  the  incidence  in  my  own  cases  in  North  Carolina. 
This  observer  regarded  the  nervous  manifestations  as  toxic,  sub- 
siding with  the  disease  activity.  The  definite  cord  degenerations, 
so  well  described  by  Tuczek^^  and  so  abimdantly  confirmed  in  this 
country  in  the  few  years  in  which  such  study  has  been  possible, 
would  throw  the  weight  of  evidence  on  the  side  of  a  disease  to  be 
ranked  with  syphilis,  which  it  more  closely  resembles  than  any  other. 
In  one  of  our  earlier  cases  there  was  definite  degeneration  of  the 
columns  of  Goll  and  Burdach  in  the  dorsal  and  lumbar  cord.  The 
patient  was  a  negress,  aged  seventeen  years,  who  was  suffering  the 
first  outbreak.  It  is  not  reasonable  to  assume  that  reparation  of 
this  organic  change  would  have  occurred  had  she  not  succumbed. 
As  a  rule,  organic  nervous  change  does  not  occur  until  the  victim 
of  pellagra  has  suffered  at  least  three  outbreaks.  When  it  does  occur 
as  a  consequence  of  some  toxic  action  it  can  be  counted  that  the 
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disease  has  reached  the  stage  from  which  there  is  no  recovery. 
While  there  is  a  toxic  pellagrous  psychosis  unattended  by  any 
definite  cerebral  lesion,  it  is  to  be  remembered  that  the  spinal  cord 
alone  does  not  bear  the  brunt  of  the  whole  process.  The  growing 
tendency  to  make  light  of  the  nervous  consequences  of  pellagra 
is  to  be  deplored.  Equally  as  much  so  as  syphilis  does  pellagra 
attack  the  nervous  system,  and  it  might  not  be  going  too  far  to  say, 
more  so.  It  is  probably  in  this  one  feature  that  we  see  the  most 
distinctive  difference  between  pellagra  and  sprue,  for  in  the  latter 
the  nervous  system  does  not  suffer. 

In  the  beginning  of  the  process  it  is  often  difficult  to  distinguish 
pellagra  from  sprue.  Harris  noted  that  in  some  of  his  cases  the  feces 
were  typical  of  the  sprue  type,  though  the  eruption  of  pellagra  was 
present.  It  must  be  remembered  in  this  connection  that  sprue 
may  complicate  pellagra.  As  a  rule,  the  diarrhea  of  the  two  dis- 
eases may  be  readily  distinguished.  In  pellagra  the  feces  are  gener- 
ally more  fluid,  darker  in  color,  not  limited  to  the  early  hours  of  the 
day,  and  attended  with  more  or  less  tenesmus  and  mucus.  In  sprue 
the  stool  is  much  larger  than  normal,  quite  light  in  color,  acid  in 
reaction,  containing  much  gas,  and  usually  occurring  in  the  early 
hours  of  the  day.  The  essential  differences,  however,  are  to  be 
found  in  a  chemical  study  of  the  feces.  For  this  purpose  we  used  the 
Schmidt  test  diet  to  determine  the  ratio  between  the  fats  and  nitro- 
gen intake  and  the  output  in  the  feces.  In  this  work  we  were 
guided  largely  by  the  advice  of  Dr.  J.  H.  Pratt.-^  ^Ye  feel  justified 
in  the  assertion  that  in  pellagra  the  fat  loss  and  the  nitrogen  loss 
in  the  feces  are  not  abnormal.  In  one  case  of  great  gravity,  which 
resulted  in  the  death  of  the  patient  a  few  days  after  the  observation, 
we  found  that  the  fat  loss  was  5  per  cent,  and  the  nitrogen  loss 
7  per  cent.  In  another  case  of  long  standing  the  fat  loss  reached 
17  per  cent,  and  the  nitrogen  loss  was  G.63  per  cent.  In  sprue  the 
findings  are  quite  different.  It  will  be  recalled  that  Sir  Lauder 
Brunton,  Begg,  ^Nlayo  Robson,  and  others  fomid  evidences  of 
pancreatic  inactivity  or  actual  disease  in  spure.  J.  H.  Pratt  has 
called  attention  to  the  danger  of  error  in  counting  a  pancreas  which 
is  found  on  examination  to  be  increased  in  hardness  as  a  diseased 
organ.  A  number  of  these  observers  have  noted  the  macroscopic 
findings  of  interstitial  changes  in  the  pancreas,  but  this  alone  should 
not  constitute  sufficient  evidence  of  organic  change.  Oftentimes 
such  an  organ  is  capable  of  full  function  in" spite  of  this  apparent 
overgrowth  of  connective  tissue.  Begg  thought  that  the  failure 
of  his  yellowed  santonin  treatment  in  certain  cases  was  due  to  com- 
plications, chief  among  which  was  pancreatitis.  Canunidge  found 
that  in  the  urine  and  feces  of  fourteen  cases  pancreatitis  occurred 
six  times. 

With  all  of  this  evidence  pointing  so  strongly  to  a  disturbance 

"  Amcu.  Jour.    Med.    Sci.,    March,    1912. 


wood:  sprue  ix  the  united  states  699 

of  the  pancreas  in  sprue  we  carefully  studied  a  number  of  cases  of 
pellagra  to  determine  this  possible  relationship.  Our  findings  were 
entirely  in  accord  with  those  of  flyers  and  Fine-^  working  with  the 
Thompson-McFadden  Pellagra  Commission.  They  found  that 
in  pellagra  there  was  practically  normal  utilization  of  the  various 
foodstuffs.  The  fat  utilization  was  good  in  all  cases,  though  in 
three  of  their  series  of  fifteen  it  was  slightly  below  normal.  At 
times  we  find  the  stools  in  pellagra  to  be  acid.  The  Sahli  glutoid 
capsule  test  in  one  case  showed  no  return  in  the  urine  in  five  hours, 
and  in  this  case  there  was  an  excess  of  meat  fibers,  but  we  found  this 
to  be  exceptional.  As  a  rule,  the  salicyluric  acid  appears  in  the 
urine  in  the  normal  time,  the  meat  fibers  are  absent.  The  Schmidt 
beef-nucleus  test,  using  the  silk-gauze  bags,  was  frequently  tried, 
and  in  no  case  were  there  any  nuclei  to  be  found  on  sectioning  and 
staining  with  eosin  and  hematoxylin.  The  test  for  trypsin  showed 
its  presence. 

Observers  in  the  tropics  hitherto  have  been  unable  in  many  cases 
to  distinguish  between  sprue  and  pellagra  because  of  the  absence 
of  the  skin  lesions.  The  skin  lesions  of  pellagra  occupy  only  a  small 
fractional  part  of  the  time  of  the  outbreak,  or  may  be  so  trivial  as  to 
be  entirely  overlooked.  Such  confusion  may  be  avoided  by  a  study 
of  the  feces.  A  fatty  diarrhea  alone  would  be  the  best  single  symp- 
tom for  the  diagnosis  of  sprue. 

Summary.  1.  Tropical  sprue  occurs  in  the  Southern  States, 
where  it  is  frequently  confused  with  pellagra. 

2.  Sprue  is  a  definite  disease  entity  with  a  definite  symptomatol- 
ogy, v.hich  when  followed  should  cause  no  difficulty  in  diagnosis. 

3.  There  is  much  evidence  tending  to  justify  a  further  study  in 
order  to  determine  whether  the  characteristic  sprue  stool  is  or  is 
not  due  to  a  lesion  of  the  pancreas.  The  deficiency  of  pancreatic 
function  in  sprue  may  be  due  to  actual  pancreatic  change,  or  a  dis- 
turbed intestinal  function  may  play  a  part  in  the  findings. 

4.  The  only  certain  means  of  differentiation  between  pellagra 
and  sprue  is  a  study  of  the  feces.  Fatty  stools  with  great  fat  and 
nitrogen  loss  are  characteristic  of  sprue,  while  in  pellagra  the  fat 
and  nitrogen  absorption  are  about  normal  even  in  spite  of  the 
diarrhea. 

5.  Sprue  may  complicate  any  of  the  intestinal  diseases  and  add 
to  the  confusion  in  diagnosis,  therefore,  for  the  present  at  least, 
the  diagnosis  of  pellagra  should  not  be  made  in  the  absence  of  skin 
lesions  except  when  the  history  of  a  former  outbreak  is  definite. 

I  am  especially  indebted  to  Professor  Isadore  Dyer,  of  Tulane 
University  School  of  ]^Iedicine,  and  to  the  librarian  of  that  school 
for  many  kindnesses.  To  Mr.  George  F.  Catlett  I  am  indebted  for 
material  help  in  definitely  determining  the  chemical  differences 
in  the  stools  of  pellagra  and  sprue. 

**  First  Progress  Report,  Thompson-McFadden  Pellagra  CommissioQ. 
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GANGRENE  OF  THE  LUNG. 
By  George  Dolglas  Head,  B.S.,  M.D., 

ASSOCIATE    PROFESSOR    OF    MEDICIXE,    UXIVERSITT    OF    MINNESOTA. 

The  diagnosis  of  gangrene  of  the  lung  is  usually  made  without 
difficulty,  provided  the  sputum  and  breath  of  the  patient  give  out 
the  characteristic,  penetrating,  fetid  smell  of  decaying  or  burned 
flesh.  In  those  cases  where  no  such  foul  odor  is  present,  and  autopsy 
findings  indicate  that  a  considerable  percentage  of  the  cases  fall 
into  this  group,  the  recognition  of  the  nature  of  the  pulmonary 
lesion  is  very  difficult,  and  the  diagnosis  is  usually  made  at  autopsy. 

In  the  following  case  the  diagnosis  of  gangrene  of  the  lung  was 
made  by  plunging  a  long  exploring  needle  into  the  area  of  lung 
involved  and  withdrawing  about  5  c.c.  of  dark-colored  fluid  having 
the  typical  smell  of  gangrene  and  containing  cellular  elements  of  a 
peculiar  type.  Without  this  evidence  the  diagnosis  of  gangrene 
of  the  lung  could  not  have  been  made,  since  neither  the  breath  of 
the  patient  nor  the  sputum  coughed  up  gave  out  an  odor  suggestive 
of  gangrene. 

This  case  also  illustrates  the  value  of  this  procedure  in  establishing 
the  diagnosis  of  gangrene  of  the  lung. 

A  case  of  typhoid  fever  complicated  hy  thrombosis  of  the  right 
femoral  vein  and  gangrene  of  the  base  of  the  right  lung  terminating  in 
death;  ]\Iatt.  H.,  aged  thirty-three  years,  male,  laborer,  Bohemian, 
was  admitted  to  the  iNIinneapolis  City  Hospital  December  12, 
1905,  complaining  of  cough  and  high  fever.  His  family  and  personal 
history  were  both  negative,  except  a  fixe  weeks'  sickness  three  years 
before  admission,  the  nature  of  which  he  was  ignorant.  He  drinks 
and  smokes  moderately. 

Patient's  present  illness  dates  back  three  weeks  prior  to  his 
admission.  He  was  working  in  the  flour  mills  at  the  time.  The 
patient  was  so  ill  and  understood  English  so  poorly  that  the  details 
of  his  illness  could  not  be  secured.  It  was  learned  that  he  had  had 
high  fever,  considerable  cough,  and  some  pain  in  his  chest;  that  at 
times  he  had  l)een  delirious,  and  for  the  last  week  had  been  growing 
gradually  worse. 

The  patient  was  a  well-nourished,  hardy  looking  laboring  man; 
was  nervous  and  restless;  marked  jactitation  of  arms  and  legs; 
])npils  e(|ual;  foul  breath;  sordes  on  lips  and  teeth;  heavily  coated, 
dry  tongue;  semiddirions;  respirations  rapid  and  labored;  some 
cough,  with  tenacious  bloody  sputum;  jnilse  110,  temperature  104. 

A  careful  physical  examination  was  negative  for  organic  disease 
outside  of  the  lungs  and  the  evidence  of  typhoid  fever. 

Posteriorly  in  the  mi(lsca])ular  region  upon  the  right  si<l(>  the 
percussion  note  was  impaired  at  a  point  ;'>  em.  above  tin*  angle  of  the 
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scapula,  changing  to  a  dull  note  from  the  angle  of  the  scapula 
downward.  The  area  of  dulness  was  not  movable.  Vocal  fremitus 
was  not  increased  over  this  area  of  dulness.  The  breath  sounds 
were  suppressed  in  the  area  of  dulness.  A  few  fine  moist  rales 
could  be  heard  on  cough  or  forced  breathing  over  this  area.  No 
tubular  breathing  could  be  heard. 

The  heart  was  negative;  vessel  walls  somewhat  thickened; 
abdomen  moderately  tympanitic;  spleen  not  palpable.  Leukocyte 
count  6200.  Urine:  no  albumin,  no  sugar,  no  casts.  Widal 
reaction  positive.  Sputum  contained  red  blood  cells  and  diplococci, 
but  no  tubercle  bacilli. 

The  clinical  diagnosis  of  typhoid  fe\'er  was  made,  but  the  con- 
dition in  the  right  chest  was  puzzling. 

The  patient  remained  in  the  hospital  until  his  death — fourteen 
days.  During  this  time  he  ran  a  high  fever;  ranging  between 
100.2°  and  105°.  Pulse  100  to  130.  He  was  delirious  much  of  the 
time,  and  extremely  restless.  His  cough  was  persistent,  at  times 
paroxysmal  and  severe.  The  sputum  was  at  times  blood-tinged. 
At  no  time  was  there  any  odor  to  the  sputum  or  the  breath  of  the 
patient  suggesting  gangrene  of  the  lung. 

The  bedside  notes  upon  the  lung  condition  at  various  dates 
during  the  illness  were  as  follows: 

Note  of  December  14:  "Area  of  dulness  in  base  of  right  lung  is 
still  present.  Vocal  fremitus  is  lost  over  this  area.  Bronchophony 
diminished.  ]\lany  fine  moist  rales  are  interspersed  with  an  occa- 
sional high-pitched  sibilant  rale  heard  in  the  area  of  dulness.  These 
rales  are  most  marked  just  below  the  angle  of  the  scapula." 

Note  of  December  15:  "Area  of  dulness  in  right  lung  is 
unchanged.  Vocal  fremitus  is  absent  over  area  of  dulness.  In 
this  area  on  quiet  breathing  a  friction-like,  crackling  sound  can  be 
heard  close  to  the  ear,  most  marked  at  the  angle  of  the  scapula.  On 
deep  inspiration  and  cough  one  hears  over  the  area  of  dulness  many 
coarse  moist  rales  and  an  occasional  sibilant  rale.  The  upper  part 
of  the  right  lung  and  left  lung  exhibit  no  important  physical  signs." 

The  diagnostic  comment  upon  the  lung  condition  at  this  date 
reads  as  follows: 

"The  irregularity  in  the  course  of  the  temperature,  the  prolonged 
history  of  the  illness,  the  absence  of  leukocytosis,  and  the  absence 
of  the  usual  physical  signs  of  lobar  pneumonia  suggest  strongly  a 
tuberculous  lesion  in  the  base  of  the  right  lung.  The  sputum, 
however,  is  negative  for  tubercle  bacilli.  It  is  possible  that  we  may 
be  dealing  with  a  massive  pneumonia,  or  a  lobar  pneumonia  com- 
plicated by  a  pleuritis  with  a  thickened  .shaggy  pleura,  masking 
the  distinctive  signs  of  the  lung  consolidation.  That  the  dulness 
is  not  due  to  an  accumulation  of  fluid  in  the  right  jjienral  cavity  is 
probable  because  of  the  presence  of  the  pleural  friction  rub  and 
the  absence  of  movable  dulness.  There  is  no  etiological  factor 
to  suggest  infarct." 
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Note  of  December  16:  "Sputum  still  bloody.  Area  of  dulness 
in  base  of  right  lung  as  before.  Absolute  dulness  begins  about  the 
angle  of  the  scapula  behind,  at  the  posterior  axillary  line  about  the 
eighth  interspace.  Vocal  fremitus  is  absent  over  dulness.  Distant 
tubular  breathing  is  suggested  on  auscultation.  Many  moist 
rales  heard  in  base  of  left  lung  posteriorly;  anteriorly  over  the 
fifth  interspace  a  pronounced  friction  rub  can  be  heard  which  is 
sharply  localized  between  the  parasternal  and  the  left  nipple  lines." 

Note  of  December  21:  "When  the  patient  lies  on  his  left  side 
the  area  of  absolute  dulness  extends  practically  in  a  transverse 
line,  around  the  right  chest,  beginning  at  the  fifth  interspace  in 
front,  in  the  sixth  interspace  in  the  postaxillary  line,  and  at  the 
angle  of  the  scapula  posteriorly. 

Over  area  of  dulness  many  loud  moist  rales  can  be  heard  with  an 
occasional  loud  friction  rub.  Above  the  area  of  dulness  even  up 
to  the  apex  of  the  lung,  loud  bubbling  moist  rales  can  be  heard." 

Today  after  the  examination  a  long  exploring  needle  of  good 
caliber  was  introduced  into  the  right  chest  just  below  the  angle 
of  the  scapula  posteriorly  and  over  the  area  of  dulness;  10  c.c.  of  a 
dark,  chocolate-colored  fluid  were  withdrawn  (see  Plate).  The  odor 
of  this  fluid  w^as  foul,  and  suggested  at  once  gangrene  of  the  lung. 
It  contained  (a)  a  few  red  cells,  (h)  a  moderate  number  of  leukocytes, 
(c)  a  moderate  number  of  large  mononuclear  cells  varying  in  size, 
the  largest  being  about  three  to  five  times  the  size  of  leukocji;es. 
In  the  protoplasm  of  these  cells  were  many  black  pigment  granules 
(Plate,  A).  Many  black  pigment  granules  were  also  seen  free  in 
the  fluid  and  also  in  some  of  the  leukocytes  (Plate,  B  and  D). 
These  large  mononuclear  cells  with  pigment  particles  were  alveolar 
epithelium  undergoing  degeneration.  Some  of  these  showed  a 
thick  cell  membrane.  The  nucleus  could  not  clearly  be  made  out 
in  many  of  them  (Plate,  E). 

The  diagnosis  of  gangrene  of  the  lung  was  made  upon  the  odor 
and  character  of  the  fluid  withdrawn,  and  the  patient  was  referred 
to  the  surgical  side. 

A  lung  drainage  ()i)erati()n  was  done  by  Dr.  J.  C.  Stewart.  There 
was  no  fluid  in  the  pleural  cavity.  The  lower  lobe  of  the  right  lung 
was  gangrenous,  soft,  and  friable.  A  foul-smelling,  dark,  grumous- 
looking  fluid  exuded  when  explored  with  the  examining  finger. 
Drainage  from  the  gangrenous  lung  by  tube  was  estal)lished. 

The  patient's  condition  remained  unchanged  after  operation, 
except  that  the  distressing  spasmodic  cough  subsided  and  the 
temperature  was  not  so  high.  The  patient  continued  to  lose 
strength,  developed  a  talkative  delirium,  and  died  upon  the  fifteenth 
day  after  admission. 

I'ostmortem  diagnosis  made  twelve  hours  after  death: 

(a)  Typhoid  fever  in  fifth  week  with  niultij)le  ulcers  in  the  ileum 
partially  healed. 


7^^~ 


Puneture    Fluid    from   Case   of  Gangrene   of  Lung. 


A  =  Alveolar  epithelium  with    blood    pigment. 

B  =  Free   blood   pigment. 

C  =  Leukocytes. 

D  =  Leukocytes  with  black  pigment  granules. 

E  =  Alveolar  epitheliunn   undergoing   fatty  degeneration. 
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(6)  Gangrene  of  lower  lobe  of  right  lung.  IMiddle  lobe  of  right 
lung  collapsed. 

(c)  Embolism  of  branch  of  pulmonary  artery  with  partially 
organized  thrombus  in  vessel  leading  to  gangrenous  area.  Ends 
of  vessels  in  gangrenous  lung  area  eroded. 

(d)  Thrombosis  of  right  femoral  vein,  with  organized  thrombus 
of  three  or  four  weeks'  standing. 

(e)  Adherent  pleuritis  of  left  pleura. 
(/)  Tj^phoid  spleen. 
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THE  LUETIN   REACTION   IN    THE   DIAGNOSIS    OF    TERTIARY 
AND  LATENT  SYPHILIS. 

By  Frederic  M.  Hanes,  M.D., 

PROFESSOR   OF   THERAPEUTICS,    MEDICAL  COLLEGE    OF  VIRGINIA,   RICHMOND,  VIRGINIA. 

The  present  report  will  concern  itself  largely  with  the  aid  which 
the  luetin  reaction  offers  in  the  diagnosis  of  tertiary  and  latent 
syphilis.  The  internist  sees  relatively  little  of  primary  and  secondary 
syphilis,  but  he  is  constantly  called  upon  to  differentiate  from  other 
diseases  the  late  manisfestations  of  syphilis  of  the  various  viscera. 
Syphilis  of  the  heart  and  bloodvessels,  of  the  larynx,  of  the  lungs, 
mediastinal  gummata,  syphilis  of  the  liver  and  spleen,  syphilitic 
ulcerations  of  the  mucous  membranes,  syphilis  of  the  bones  and 
joints,  syphilis  of  the  nervous  system — these  and  many  other 
of  the  internal  manifestations  of  syphilis  must  often  be  weighed 
in  differential  diagnosis. 

The  renaissance  in  the  study  of  syphilis  which  had  its  inception 
with  Schaudinn's  discovery  of  the  Treponema  pallidum,  and  which 
has  received  such  tremendous  impetus  through  the  use  of  the 
Wassermann  reaction  and  Ehrlich's  salvarsan  preparations,  has 
not  alone  emphasized  anew  the  astoundingly  protein  character 
of  syphilitic  manifestations,  but  has  established  new  syndromes 
of  syphilitic  disease.  As  proof  of  this  one  has  only  to  compare 
our  present  conceptions  of  cardiac  and  aortic  syphilis  with  the 
teachings  of  less  than  a  decade  ago.  Here,  as  in  other  fields,  clinical 
pictures  have  been  defined  and  clarified  and  certainty  has  replaced 
speculation. 

Perfection  of  our  diagnostic  means,  however,  has  not  yet  been 
attained.  The  Wassermann  reaction  has  proved  itself  an  invaluable 
and  reliable  adjunct  to  clinical  observation,  and  when  unequivocally 
positive,  may  be  regarded  as  diagnostic  of  the  presence  of  syphilis. 
Negative  Wassermann  reactions,  on  the  other  hand,  are  of  limited 
value,  for  experience  has  shown  that  by  no  means  every  syphilitic 
patient  gives  a  positive  Wassermann  reaction.  This  is  especially 
true  of  the  late  visceral  lesions,  and  fortunately  it  is  in  just  this 
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class  of  cases,  wlio  from  their  history  and  chnical  condition  incur 
the  suspicion  of  syphilis  and  in  whom  the  Wassermann  reaction 
may  be  negative  that  the  luetin  test  of  Noguchi  finds  its  most 
valuable  application. 

Luetin  as  prepared  originally  by  Noguchi,  and  now  manufactured 
by  Parke,  Davis  &  Co.,  and  H.  K.  jNIulford  Company  is  a  suspension 
of  dead  spirochetes  obtained  by  emulsifying  the  medium  in  which 
the  organisms  have  been  cultivated  with  salt  solution ;  the  prepara- 
tion is  then  heated  in  the  usual  way  and  preserved  by  the  addition 
of  0.25  per  cent,  tricresol.  As  a  test  for  syphilis,  0.04  c.c.  of  this 
preparation  is  injected  intradermally  (not  hypodermically)  with  a 
fine  hypodermic  needle.  A  tuberculin  syringe  is  very  convenient 
for  the  injection. 

It  should  be  clearly  understood  that  the  luetin  and  Wassermann 
reactions  do  not  depend  upon  the  same  biological  conditions  of  the 
body  for  their  production.  The  exact  mechanism  of  the  Wasser- 
mann reaction  is  unknown,  but  it  is  certainly  dependent  upon 
some  definite  alteration  of  the  blood  serum  whereby  a  certain  non- 
specific antigen  is  fixed  in  some  way  to  complement.  The  luetin 
reaction,  on  the  contrary,  is  a  test  of  specific  cutaneous  hyper- 
sensitiveness  or  allergy,  and  would  seem  to  be  a  cellular  reaction. 
Luetin  is  exactly  analogous  to  tuberculin  in  its  cutaneous  action, 
and  is  one  of  a  constantly  increasing  group  of  preparations  devised 
for  the  detection  of  specific  cutaneous  hypersensitiveness  due  to 
general  infection.  INIallein,  typhoidin,  and  streptothricin  are  other 
examples.  A  discussion  of  this  interesting  group  of  reactions  will 
be  found  in  the  recent  article  by  Gay,^  and  need  not  detain  us  at 
this  time. 

If  one  bears  in  mind,  then,  that  the  luetin  and  Wassermann 
reactions,  though  often  mutually  corroborative,  are  never  competi- 
tive, and  that  the  finding  of  a  positive  luetin  and  a  negative  Wasser- 
mann reaction  in  the  same  patient  involves  no  essential  incongruity, 
it  will  simplify  the  problem  of  adjudging  the  value  of  luetin  as  a 
test  for  syphilis. 

Noguchi  and  others  to  whom  he  has  sent  his  preparation  have 
studied  the  luetin  reaction  in  the  various  stages  of  syphilis  for 
the  past  three  years,  and  (hiring  this  time  a  consideral)le  volume 
of  evidence  has  accumulated.  Noguchi-  has  recently  summed 
up  this  evidence  as  follows:  "In  primary  syphilis  the  luetin  reaction 
is  ])ositive  in  less  than  30  per  cent,  of  cases  and  the  reaction  is  niikl 
in  t\  i)e.  In  secondary  syphilis  about  40  ])er  cent,  of  ()30  cases  gave 
positive  reactions,  and  here  too  the  reactions  were  not  pronounced. 
In  congenital  syphilis  about  70  j)er  cent,  of  cases  reacted  positively. 
In  tal)es  and  general  paresis  60  per  cent,  gave  positive  reactions, 

'  Amku.  .lotiu.  Mko.  8ci..  lOl.!,  cxlix,  l.">7. 
'  New  York  Mo.l.  .lour.,   l',)14,  p.  .^«!). 
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whereas  in  tertiary  syphilis  90  per  cent,  gave  positive  hietin  tests 
and  tlic  reactions  were  very  intense." 

It  will  thus  be  seen  that  as  a  test  for  syphilis  in  the  primary  and 
secondary  stages  the  luetin  test  is  inferior  to  the  Wassermann 
reaction;  in  tertiary  and  latent  syphilis,  however,  the  hietin  test 
has  proved  very  reliable,  and,  indeed,  it  is  in  just  this  class  of  cases, 
which  constitute  by  far  the  larger  part  of  the  syphilitic  patients 
who  present  themselves  to  the  internist  for  diagnosis,  and  in  which 
the  Wassermann  reaction  is  not  infrequently  negative,  that  the  luetin 
test  finds  its  most  useful  application.  I  shall  illustrate  this  point 
later  with  several  instructive  cases.  , 

The  technique  of  the  luetin  test  is  simple,  but  its  correct  inter- 
pretation recjuires  some  experience  with  the  reaction.  With  the 
luetin  kindly  furnished  me  by  Dr.  Noguchi,  0.04  c.c.  diluted  with 
an  equal  quantity  of  salt  solution  was  injected  intradermally,  care 
being  exercised  to  make  the  injection  into  and  not  bene^ith  the  skin. 
The  reaction  will  not  occur  typically  if  the  material  is  injected 
hypodermically.  Most  of  my  experience  has  been  with  the  original 
luetin  of  Nogjichi,  but  recently  several  manufacturers  have  furnished 
me  with  their  products,  and  I  have  carried  out  a  series  of  parallel 
tests,  using  the  well-proved  luetin  of  Noguchi  as  a  control.  Briefly, 
one  may  say  that  the  luetin  of  the  manufacturers  seems  reliable 
(Figs.  3,  5  and  6).  The  size  of  the  dose  of  luetin  employed  is  of 
importance,  for  if  too  much  is  used  non-specific  inflammation  is 
produced,  which  though  never  typical  of  the  luetin  reaction,  may 
yet  prove  confusing.  Several  instances  of  this  have  come  to  my 
notice  recently,  and  observation  of  tliese  cases  at  intervals  over  a 
ten-day  period  convinced  me  of  the  non-specific  character  of  the 
reactions,  a  conclusion  which  was  supported  by  the  negative  luetin 
tests  subsequently  performed. 

The  luetiii  reaction  varies  somewhat  in  character  in  various 
patients,"  though  always,,  in  my  experience,  exhibiting  constant 
characteristics  in  the  same  patient  when  several  tests  are  performed. 
I  have  performed  three  tests  at  intervals  of  one  month  or  more  in 
several  patients  and  the  reactions  have  always  been  identical  in 
type.  This  is  a  point  of  some  importance  in  judging  the  specificity 
of  the  luetin  test. 

The  reaction  usually  develops  promptly  in  twenty-four  to  forty- 
eight  hours,  though  it  may  be  delayed  or  hitent  in  type,  developing 
ten  days  or  two  weeks  after  the  injection.  I  have  in  one  instance 
seen  a  typical  reaction  develop  twenty-one  days  after  the  injection, 
the  arm  in  the  meantime  having  an  absolutely  normal  appearance 
and  showing  no  trace  of  the  injection.  This  curious  and  interesting 
phenomenon  should  always  be  borne  in  mind  when  ])ronouncing 
upon  the  negative  or  positive  character  of  a  test.  Wlien  negative 
the  injection  site  shows  as  a  maximum  reaction  a  nodule  the  size 
of  a  match-head  or  smaller.  This  subsides  promptly  and  never 
pustulates. 
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The  positive  reaction  begins  by  the  development  of  an  intensely 
congested  and  reddened  nodule,  varying  roughly  from  a  green  pea 
to  a  cherry  in  size  (Fig.  1).  This  nodule  is  surrounded  by  an  area 
of  inflammation  which  seldom  exceeds  1  cm.  in  diameter,  though 
occasionally  larger.  The  inflammatory  nodule  is  scarcely  painful 
at  all,  constrasting  strongly  in  this  respect  with  pyogenic  inflam- 
mations. In  an  experience  of  more  than  200  injections  I  have  had 
no  patient  complain  of  the  reaction  causing  more  than  negligible 
pain,  and  one  is  frequently  surprised  at  the  apparent  absence  of 
pain  when  the  nodule  is  palpated.  This  inflammatory  nodule 
may  represent  the  entire  reaction,  persisting  for  a  week  and  slowly 
subsiding;  but  this  is  rarely  true,  the  great  majority  of  the  reactions 
progressing  through  two  characteristics  later  stages.     The  centre 


Fig.   1. — Twenty-four  hour  luetin  reaction. 

of  the  nodule  softens  after  a  few  days  (Fig.  2),  ruptures  (Fig.  3) 
and  discharges  a  few  drops  of  thick,  purulent  material  which  under 
the  microscope  shows  no  bacteria.  A  scab  now  forms  and  the 
pustule  undergoes  a  retrogression.  As  it  diminishes  in  size  the 
skin  over  the  entire  inflamed  area  alowly  desquamates  (Figs.  4 
and  5).  These  various  stages  of  the  reaction  are  rejieated  with 
great  regularity,  and  give  to  the  test  a  very  characteristic  picture. 
The  reaction  gradually  subsides  in  from  ten  days  to  three  weeks, 
leaving  a  slight  pigmentation,  but,  as  a  rule,  no  permanent  scarring. 
Having  thus  briefly  defined  the  limitations  of  the  luetin  test  and 
descrii)e(l  the  characteristics  of  the  reactions,  we  may  proceed  to  a 
consideration  of  ccTtain  illustrative  clinical  cases.  The  luetin  test, 
like  the  Wassermann  reaction,  has  but  slight  negative  \alue.  \Mien 
positive,  however,  it  is  in  my  experience  diagnostic  of  s.^'philis. 
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The  most  suitable  cases  for  accurately  testing  the  reliability  of 
luetin  are  those  presenting  external  evidence  of  tertiary  syphilis 


Fig.   2. — Reaction  at  cud  of  three  days.     The  nodule  has  softened  and  is  on  the 

point  of  discharging. 


Fig.  3. — Pustule  stage  of  the  luetin  reaction.    (Noguchi  luetin  above.) 

in  the  form  of  gummata  or  gummatous  ulcerations.  Of  such  cases 
I  have  tested  fourteen  with  luetin,  and  in  even'  instance  the  reaction 
was  frankly  positive,  and  all  gave  positive  Wassermann  reactions. 
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One  very  instructive  case  is  worthy  of  note.  The  patient  was  a 
colored  man  aged  twenty-three  years,  who  presented  himseU'  with 
a  large  ulcerated  area  over  the  manubrium.     He  had  been  under 


Fig.  4. — Final  stage  of  tho  reaotion.    The  nodule  has  pustulated,  a  scab  has  formed, 
and  the  area  of  inflammation  is  desquamating. 


Fig.  5. — Twenty-four  hour  luclin  reactions.    (Xog<ichi  hictin  above.) 

treatment  for  this  uh(T  in  a  li()s])ital,  nuTcury  imnulions  being 
given  for  the  sui)i)()se(ll\  sxpliilitic  lesion.  A  AVassermann  test 
was  done  and  was  negative,  but  because  of  tlie  pr(>\  ions  mercury 
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treatment  this  could  not  be  accepted  as  final.  Two  luetin  tests 
were  performed,  the  second  four  weeks  after  the  first,  and  both 
were  negative.  These  tests  threw  considerable  doubt  upon  the 
correctness  of  the  original  diagnosis  of  the  syphilitic  ulcer,  but 
mercury  inunctions  with  potassium  iodide  were  given  and  the 
ulcer  was  dressed  with  ungent.  hydrarg.  After  one  month  of  this 
vigorous  treatment  the  ulceration  showed  very  little  indication 
of  healing,  and  it  was  felt  that  since  the  therapeutic  test  confirmed 
the  results  of  the  Wassermann  and  luetin  tests  the  original  clinical 
diagnosis  was  incorrect. 

For  the  internist  the  most  important  group  of  syphilitic  cases 
are  those  presenting  clinical  evidence  of  visceral  syphilis.  ]\Iy  own 
experience  with  the  luetin  test  has  been  largely  confined  to  medical 
cases  presenting  themselves  for  diagnosis  with  symptoms  which 
suggested  visceral  syphilitic  lesions.  INIuch  of  the  present  work 
has  been  done  upon  negro  patients  who  from  the  tremendous 
prevalence  of  syphilis  among  them  offer  a  most  favorable  material 
for  such  a  study.  One  is  impressed  with  the  frequency  of  severe 
heart  and  vascular  lesions  in  negro  patients  under  forty-five  years 
of  age.  The  lesions  are  almost  uniformly  situated  at  the  aortic 
valve,  and  in  addition  there  are  usually  symptoms  and  signs  of  aortic 
disease.  On  purely  clinical  grounds  aortic  valve  disease  and  aortitis 
with  dilitation,  occurring  in  young  or  middle-aged  people,  have 
long  been  regarded  as  almost  certain  evidence  of  syi)hilis.  There 
are,  of  course,  excej)tions  to  this,  as  in  the  case  of  certain  forms  of 
pyogenic  malignant  endocarditis  due  to  Pneumococcus  or  Strepto- 
coccus pyogenes  and  viridans,  but  these  cases  rarely  survive,  and 
therefore  seldom  enter  into  the  differential  diagnosis  of  chronic 
aortic  valve  disease  in  tlie  middle  aged. 

Twelve  cases  in  which  the  history,  symptoms,  and  })hysical 
findings  justified  the  diagnosis  of  cardiac  and  vascular  syphilis 
have  been  studied  with  the  aid  of  the  Wassermann  and  luetin  tests. 
These  cases  were  seen  from  seven  to  twenty-five  years  after  their 
probable  infection  and  thus  fall  into  the  group  of  tertiary  visceral 
syphilis.  Of  these  twelve  cases  all  gave  positive  luetin  reactions, 
whereas  only  seven  yielded  positive  Wassermanns.  Several  of  these 
cases  will  be  detailed,  for  the  subject  of  cardiac  and  vascular  syphilis 
is  one  of  great  importance,  as  has  been  recently  emphasized  anew 
by  the  excellent  studies  of  Brooks.^ 

Recently  a  colleague  of  mine  stated  that  he  had  under  his  care 
a  man,  aged  twenty-six  years,  with  severe  double  aortic  valve  dis- 
ease with  retromanubrial  dulness  and  slight  tracheal  tug,  in  whom 
the  Wassermann  reaction  was  negative.  lie  had  been  unable  to 
elicit  any  history  of  tonsillitis,  acute  rheumatism,  or  chorea,  and 
there  was  no  history  of  acute  endocarditis.    He  felt  that  the  case 

5  Amer.  Jf)rH.   Med.  Sci.,  191.3,  cxlvii. 
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was  syphilitic  despite  the  negative  Wassermann,  and  referred  him 
to  me  for  a  luetin  test,  which  was  frankly  positive. 

A  second  case  illustrating  the  point  just  made  is  as  follows: 
J,  H.,  a  colored  man,  aged  thirty-two  years,  came  complaining  of 
pain  in  the  chest  under  the  sternum,  which  became  worse  at  night, 
nervousness,  and  pain  in  the  lumbosacral  region.  He  admitted 
having  had  syphilis  ten  years  ago,  and  treatment  was  taken  for 
two  months.  On  physical  examination  there  was  general  glanular 
enlargement  of  moderate  degree,  both  epitrochlears  being  enlarged, 
the  heart  was  slightly  enlarged,  the  relative  cardiac  dulness  reaching 
1  cm.  beyond  the  nipple  line,  and  there  was  definite  retromanubrial 
impairment.  No  pulsation  was  visible  in  the  aortic  area.  There 
was  a  diastolic  aortic  murmur  and  the  second  aortic  sound  was 
accentuated.  A  slight  tracheal  tug  could  be  felt.  The  pain  in  the 
lumbosacral  region  was  quite  severe,  but  no  local  cause  for  this 
could  be  demonstrated.  This  is  a  condition  which  I  have  seen 
frequently  in  syphilitics,  and  it  is  relieved  so  promptly  by  vigorous 
antisyphilitic  treatment  that  it  would  seem  to  be  of  luetic  origin. 
The  Wassermann  reaction  was  negative.  A  luetin  test  was  done  on 
December  5  and  December  18.  The  reaction  was  strongly  positive, 
as  evidenced  by  an  intensely  inflamed  nodule,  the  size  of  a  cherry, 
which  pustulated  on  the  fifth  day.  The  reaction  slowly  subsided, 
but  a  slight  nodule  was  palpable  after  one  month. 

A  third  and  final  case  from  this  group  will  illustrate  the  value  of 
the  luetin  reaction  in  differentiating  aortic  and  vascular  disease 
due  to  syphilis  from  atherosclerosis  of  the  usual  type. 

J.  S.,  aged  forty-eight  years,  came  complaining  of  headaches, 
"pains  around  the  heart,"  and  nocturnal  frequency  of  urination. 
Of  importance  in  his  past  history  was  an  attack  of  what  seems  to 
have  been  syphilis  at  the  age  of  twenty-four  years.  He  was  under 
treatment  for  eight  months,  and  says  he  has  never  had  any  trouble 
since. 

Briefly,  his  physical  examination  revealed  a  thin,  poorly  nourished 
man  with  thickened  peripheral  arteries  and  a  blood-pressure  of 
180.  No  glandular  enlargement.  The  heart  was  enlarged  1.5  cm. 
to  the  left  of  nipple  line,  and  the  second  aortic  sound  was  loud  and 
ringing.  There  was  marked  retromanubrial  dulness  and  faint, 
visible  pulsation  in  the  second  right  interspace,  together  with  a 
moderate  tracheal  tug.  The  urine  showed  a  distinct  cloud  of 
albumin  with  a  few  hyaline  casts.  Physical  examination  was  other- 
wise negative.  The  Wassermann  was  negative,  but  two  successive 
luetin  tests  were  strongly  positive  (Fig.  6). 

It  would  thus  seem  that  the  luetin  reaction  in  cardiovascular 
syphilis  is  very  reliable,  and  that  certain  cases  will  give  both  Wasser- 
mann and  luetin  reactions,  while  others  show  a  negative  Wassermann 
and  i)ositive  luetin.  Since  the  Wassermann  and  Inetin  reactions  do 
not  depend  upon  the  same  biological  conditions  for  their  productions, 
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it  is  not  strange  that  they  sometimes  show  results  which  do  not 
agree.  The  work  of  Vedder  and  Borden/  who  examined  744 
inmates  of  the  Soldiers'  Home  in  Wasliington,  using  the  Wassermann 
and  luetin  reactions,  is  very  valuable,  for,  as  they  state,  80  per  cent, 
of  the  inmates  of  the  Home  are  over  fifty  years  of  age,  and  hence 
when  syphihtic  they  almost  certainly  suffer  from  tertiary  mani- 
festations or  the  disease  is  latent.  In  this  class  of  cases  they  found 
20  per  cent,  positive  Wassermanns  in  744  individuals  and  32  per 
cent,  positive  luetin  reactions.  Obviously,  then,  12  per  cent,  of 
their  cases  gave  negative  Wassermanns  and  positive  luetins.  They 
concluded  that  "  the  luetin  test  is  therefore  more  delicate  than  the 
Wassermann  as  a  routine  test  in  the  class  of  cases  we  examined, 
that  is,  tertiary  and  latent  syphilis." 


Fig.  6. — Comparative  luetin  reactions  at  four  days.    (Noguchi  luetin  above.) 

It  is  well  to  emphasize  strongly,  however,  that  the  luetin  test 
does  not  seem  destined  to  supplant  in  any  way  the  Wassermann 
reaction.  In  late  stages  of  syphilis  luetin  is  a  most  valuable  adjunct 
and  will  unquestionably  demonstrate  the  presence  of  syphilis 
in  certain  cases  which  do  not  give  a  positive  Wassermann  reaction. 
The  Wassermann  reaction  is  applicable  to  all  stages  of  syphilis 
beyond  the  primary,  whereas  the  luetin  test  should  be  reserved  for 
the  detection  of  latent  syphilis  and  the  various  manifestations 
of  tertiary  syphilis.  The  test  must  be  used  with  discretion  and  with 
a  proper  consideration  of  the  history  and  physical  findings.  In 
properly  selected  cases  it  furnishes  information  of  the  greatest 
value  and  the  ease  and  inexpensiveness  of  its  application  strongly 


*  Jour.  Am.  Med.  Assn.,  1914,  Ixiii,  1750. 
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recommend  it.  Furthermore,  many  patients  are  aware  of  the 
significance  of  l)loo(i  tests,  and  some  resent  the  implication.  This 
is  a  minor  consideration,  bnt  the  objection  does  not  apply  as  yet 
to  "skin  tests." 

The  latent  or  delayed  type  of  luetin  reaction  is  of  peculiar  interest 
and  importance.  In  my  series  it  has  occurred  in  about  3  per  cent, 
of  cases.  Following  the  injection  the  skin  shows  no  evidence  of 
specific  reaction  whatsoever.  After  a  period  varying  from  one  to 
three  weeks  a  typical  luetin  nodule  develops  which  passes  through 
the  stages  of  pustulation  and  desquamation  described.  These 
delayed  reactions  furnish  the  strongest  proof  of  the  specificity  of 
the  luetin  tests.  One  of  my  patients,  a  white  male,  aged  forty-five 
years,  with  a  history  of  syphilis  contracted  seventeen  years  ago, 
showed  a  delay  of  ten  days  in  the  appearance  of  the  reaction.  After 
three  weeks  he  was  given  a  second  luetin  test,  the  Wassermann 
reaction  having  been  reported  as  negati\e  in  the  meantime.  Again 
there  was  a  delay  of  nine  days  before  the  typical  nodule  developed. 
Several  cases  of  my  series  have  shown  delays  of  from  ten  to  fourteen 
days  in  the  development  of  the  reaction,  and  in  one  case  the  delay 
was  twenty-one  days.  The  character  of  the  inflammatory  reaction 
when  delayed  does  not  differ  at  all  from  the  usual  prompt  response; 
the  nodule  pustulates,  a  scab  forms,  and  desquamation  ensues. 

From  the  study  of  the  luetin  reaction  in  two  hundred  medical 
cases  presenting  themselves  for  diagnosis  the  following  conclusions 
are  drawn: 

1.  The  luetin  reaction  when  positive  is  absolutely  specific.  I 
have  not  seen  a  single  positive  reaction  in  a  case  free  from  symptoms 
and  physical  signs  of  syphilis. 

2.  The  reaction  is  of  very  limited  \ahie  in  other  than  tertiary 
cases. 

3.  The  luetin  reaction  is  a  more  delicate  test  for  latent  and 
tertiary  syphilis  than  is  the  Wassermann  reaction. 

4.  Patients  suffering  with  visceral  syphilis  give  positive  luetin 
reactions  with  great  constancy.  This  seems  especially  true  of  cardio- 
vascular syphilis. 

5.  The  luetin  test  represents  a  distinct  advance  in  the  diagnosis 
of  syphilis,  and  is  a  very  helpful  suj^plement  to  the  Wassermann 
test  in  the  diagnosis  of  tertiary  syphilitic  lesions. 

I'o  Dr.  E.  (iuy  Hopkins,  associate  ])rofcssor  of  jiathology,  Medical 
College  of  ^'irginia,  who  jjcrformed  the  Wassermann  tests  upon  the 
cases  re])orteil  in  this  jjaper.  I  am  greatly  indebted.  My  thanks 
areMikewi.se  due  to  Dr.  llideyo  Xoguchi,  of  the  Rockefeller  Institute, 
who  sup])lie(l  me  with  abundant  luetin  for  this  study. 
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FRIEDLANDER  BACILLUS  PNEUMONIA:   WITH  REPORT 
OF  CASES. 


By  Warren  R.  Sisson,  INI.D., 

AND 

Charles  B.  Thompson,  M.D.^ 


BOSTON,    MASS. 


(From  the  Pathological  Department  and  the  Medical  Clinic  of  the  Peter  Bent 
Brigham  Hospital.) 

Intkoductiox.  Since  the  Bacillus  mucosus  capsulatus  was 
identified  by  Friedlander/  in  1882,  its  significance  in  infectious 
diseases,  notably  pneumonia,  has  not  been  well  defined.  The 
objects  of  this  paper  are  to  present  additional  evidence  concerning 
the  relationship  between  the  Bacillus  mucosus  capsulatus  and 
certain  cases  of  acute  lobar  pneumonia,  and  to  call  attention  to  a 
form  of  pulmonary  disease  which  is  discussed  inadequatel}'  in  modern 
text-books  and  unrecognized  often  during  life. 

Two  quite  contradictory  views  have  been  held.  On  the  one  hand 
Fraenkel,-  confirming  Sternberg's^  observations,  was  the  first  to 
demonstrate  that  the  Pneimiococcus  lancelatus  was  the  usual 
bacteriological  factor  in  produing  pneumonia.  He  believed, 
however,  that  the  Bacillus  mucosus  capsulatus  was  undoubtedly 
associated  with  certain  types  of  this  disease  as  a  secondary  invader. 
Curry,*  working  more  recently  on  the  subject,  concurred  essentially 
with  this  opinion.  Weichselbaum,'^  on  the  other  hand,  while 
recognizing  that  the  pneumococcus  was  the  chief  etiological  agent 
in  pneumonia,  believed  that  about  5.5  per  cent,  of  all  cases  of 
"croupous"  pneumonia  were  caused  solely  by  the  Bacillus  mucosus 
capsulatus.  Honl**  believed  the  percentage  to  be  somewhat  higher 
(8  to  10  per  cent.).  IMarchand  and  his  pupils  also  entertained 
the  opinion  of  Weichselbaum,  and  were  the  first  to  give  definite 
pathological  facts  in  its  suppcirt.  The  same  contradictory  state- 
ments are  still  found  in  medical  text-books.  Osier,"  speaking  of 
the  Bacillus  mucosus  capsulatus  as  an  etiological  agent  in  pneu- 
monia, says  "it  may  cause  bronchopneumonia  and  other  infections, 
and  is  not  a  cause  of  genuine  lobar  ])ncumonia."  Allijutf*  states 
that  the  "i)neumobacillus"  is  found  in  the  lung  tissue,  producing 
an  acute  inflammation,  but  of  the  bronchopneumonic  type,  rather 

1  Virchows  Arch.  f.  path.  Anat.,  1882,  Ixxxvii,  .319;  Fortschr.  d.  Med.,  188.3,  i,  715. 

«  Ztschr.  f.  klin.  Med.,  1886,  ii,  4.37. 

3  Trans.  Path.  Soc.  of  Phila.,  188.3-1885,  p.  182. 

*  Jour.  Expcr.  Med.,  1899,  iv,  169.  ^  Mod.  .lahrh.,  1886,  483. 

«  Lubarsch  and  Ostertag,  AUg.  Path.,  1896,  i,  677. 

'  Principles  and  Practice  of  Med.,  1912,  8th  ed.,  77, 

8  System  of  Med.,  1909,  v,  196. 
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than  the  lobar.  Osier  and  McCrae  in  their  recent  System  of  Med- 
icine (1914)  make  no  reference  to  the  possible  relation  between 
pneumonia  and  the  Bacillus  mucosus  capsulatus.  Striimpell,^ 
Krehl/"  and  Lord/^  on  the  other  hand,  are  of  the  opinion  that  this 
organism  may  cause  a  definite  form  of  lobar  pneumonia.  Thus  it  is 
seen  from  the  review  of  the  literature  that  the  prevailing  opinion 
is  that  a  lobar  pneumonia  of  the  so-called  Friedlander  type  exists. 

Experimental  'Work.  The  experimental  work  on  the  subject 
of  ''Friedlander"  pneumonia  is  surprisingly  meager.  The  work  of 
Kokawa^^  is  altogether  too  incomplete  to  base  any  conclusions 
upon.  This  author  experimented  on  eight  guinea-pigs  and  seven 
rabbits,  and  in  two  instances,  after  the  injection  of  a  bouillon  cidtiu-e 
of  the  Bacillus  mucosus  capsulatus  directly  into  the  lung,  thus 
introducing  the  element  of  trauma,  found  lesions  resembling  those 
seen  in  man.  In  one  of  these  cases  the  exudate  from  the  lung  showed 
the  presence  of  cocci  associated  with  the  Bacillus  mucosus  capsul- 
atus. In  one  instance  an  intratracheal  injection  gave  small  micro- 
scopic foci  of  bronchopneiunonia.  Other  experiments  made  in  the 
same  way  gave  negative  results.  Lamar  and  Meltzer^^  more 
recently  have  reproduced  the  disease  successfully  in  two  dogs  after 
intrabronchial  insuflflation  of  a  culture  of  the  Bacillus  mucosus 
capsulatus. 

Previous  Clinical  and  Pathological  Observations.  A  con- 
siderable number  of  cases  of  so-called  "Friedlander's"  pneumonia 
have  been  reported  thus  far  in  the  literature.  Relatively  few  of 
these,  however,  can  be  utilized  to  establish  the  relationship  between 
pneumonia  and  the  Bacillus  mucosus  capsulatus.  A  large  number 
of  cases  have  no  accompanying  protocols  and  the  diagnosis  is  often 
based -on  inadequate  clinical  and  pathological  findings.  Cultural 
findings  from  the  blood,  sputum,  or  lung  exudate  are  by  no  means 
suflScient  evidence  to  establish  the  etiology  of  pneumonia.  This 
has  been  pointed  out  by  Weichselbaum,  Smith,  and  others.  Cover- 
glass  preparations  from  the  lung  exudate,  cultures  from  the  blood, 
antemortem  and  postmortem,  cultures  from  lung  puncture,  and 
sections  from  the  lungs  stained  by  Gram's  method,  offer  more 
reliable  evidence  for  the  correct  diagnosis.  Even  these  methods 
may  not  determine  conclusively  the  organism  that  is  the  original 
cause  of  the  condition.  The  rapid  growth  of  the  Bacillus  mucosus 
capsulatus  may  obscure  the  presence  of  cocci  in  a  short  time.  This 
is  especially  true  in  tissues.  A  large  number  of  cases  have  been 
reported  in  which  other  organisms  than  the  Bacillus  mucosus 
capsulatus  have  been  found.     ]\Iany  authors  have  thus  been  led  to 

» Spez.  Path.  u.  Tlicrap.,  1914.  Bd.  i.  262. 
'"v.  MeriiiR's  Lchrhiich  d.  Inncrcn  Mod.,  1911,  p.  23.3. 
"  Diseases  of  Bronchi,  Lungs,  and  Pleura,  191.'),  p.  234. 
"  Ztschr.  f.  H.vK.  u.  Infertionskrankh.,  1905,  1,  364. 
"Jour.  Exper.  Med.,  1912,  xv,  133. 
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believe  that  in  these  cases  the  Bacillus  mucosus  capsulatus  exists 
as  a  secondary  invader  in  connection  with  pneumonia.  It  is  evident 
that  the  so-called  "mixed"  cases  of  pneumonia  cannot  be  utilized 
in  this  paper.  It  is  of  interest  in  this  connection  that  the  Bacillus 
mucosus  capsulatus  has  been  found  apparently  as  the  sole  etiological 
factor  in  many  infections  other  than  pneumonia,  i.  e.,  pleurisy, 
pericarditis,  meningitis,  general  septicemia.  In  this  respect  it  is 
quite  comparable  to  the  pneumococcus.  Thus  far  only  about 
thirty-three  cases  of  pneumonia  have  been  reported  so  fully  that 
they  can  reasonably  be  considered  to  have  been  produced  solely 
by  the  Bacillus  mucosus  capsulatus.  Some  of  these  may  be  ques- 
tioned as  unequivocal  cases  of  so-called  "Friedlander''  pneumonia. 
Brief  reference  w]ll  be  made  to  the  most  important  of  the  most 
authenticated  cases.  Comba,"  in  1896,  reported  a  case  in  a  child 
of  sLx  days.  The  autopsy  showed  bronchopneumonia.  A  pure 
culture  of  the  Bacillus  mucosus  capsulatus  was  obtained  from  the 
heart's  blood,  and  from  the  lung  exudate,  one  hour  postmortem. 
Thiroloix^^  found  the  organism  in  pure  culture  from  the  lung  exudate 
of  a  man,  aged  fifty-six  years.  The  duration  of  the  disease  in  this 
case  was  six  days.  Smith^*^  reports  the  case  of  a  man,  aged  forty- 
nine  years,  who  died  of  pneumonia  complicated  by  organic  cardiac 
disease.  The  duration  of  the  pneumonia  was  not  given.  Cultures 
and  sections  of  the  lung  showed  the  organism  in  pure  culture. 
Howard^"  and  Beco^^  each  found  the  organism  in  pure  culture  at 
autopsy.  Brinckerhoff  and  Thompson^^  record  a  thoroughly 
studied  case  from  which  a  pure  culture  of  the  organism  was  found  in 
the  heart's  blood  at  autopsy.  The  diagnosis  was  based  also  on 
cultural  findings  from  the  lungs,  cover-slip  preparations  stained 
by  Welch's  and  Gram's  methods,  sections  of  lung  stained  by  Gram- 
Weigert  method,  with  methylene  blue,  and  upon  inoculation  of 
animals.  This  patient  was  fifty-three  years  of  age,  and  died  about 
five  days  after  the  onset  of  his  s^Tuptoms.  Philippic  and  Lenhartz^^ 
each  reports  a  case  in  which  a  pure  culture  of  the  organism  was  found 
during  life.  Kokawa^^  (working  in  iSIarchand's  laboratory)  added 
nine  cases  in  which  the  diagnosis  was  based  on  pathological  findings. 
He  was  the  first  to  make  a  careful  study  of  the  condition  from  a 
pathological  point  of  view.  Stiihlern"  reports  ten  cases.  Only 
three  of  these  can  be  regarded  as  being  due  to  the  Friedliinder 
bacillus.     Although  three  of  the  ten  are  said  to  have  siu-vived,  it  is 

"  Jahresb.  u.  d.  Fortschr.  d.  path.  Microorg.,  1896,  xii,  101. 

»s  Bull,  et  mem.  Soc.  anat.  de  Paris,  1897,  xi,  152. 

«  Jour.  Boston  Soc.  Med.  Sci.,  1897-1898,  ii,  174. 

>"  Philadelphia  Med.  Jour.,  1898,  i,  336. 

'« Rev.  de  Med.,  1899,  xix,  461. 

'9  Reports  Boston  City  Hosp.,  1901,  p.  149. 

20  Munchen.  med.  Wchnschr.,  1902,  xlix,  1884. 

"  Die  sept.  Erkrankungen.  Xothnagel's  spez.  Path.  u.  Therapie,  III,  II. 

»  Deutsch.Arch.  f.  klin.  Med.,  1904.  Lxxx,  39. 

"  Centralbl.  f.  Bakteriol.,  1904,  xxxvi,  493. 
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impossible  to  state  whether  other  organisms  than  the  Bacillus 
mucosus  capsulatus  were  associated  with  the  disease.  Etienne-^ 
records  two  cases  in  which  the  Bacillus  mucosas  capsulatus  was 
recovered  in  pure  culture  from  various  organs  at  autopsy.  Apelt^^ 
adds  seven  cases  which  may  reasonably  be  considered  as  genuine 
cases  of  Friedlander  pneimionia;  all  of  these  died.  The  average 
age  was  about  fifty.  In  one  patient,  aged  forty-six  years,  the 
organism  was  recovered  from  the  blood  on  the  second  day  of  the 
disease.  Another  case,  aged  thirty  years,  gave  a  sterile  blood 
culture  on  the  fourth  day.  A  resection  of  the  ribs  was  done,  a 
cavity  found,  and  much  pus  recovered,  which  showed  a  pure  culture 
of  Bacillus  mucosus  capsulatus.  The  man  died  on  the  twenty- 
eighth  day  of  the  disease.  Another  of  Apelt's  cases  also  showed  a 
large  cavity  in  the  limg  at  autopsy.  Of  special  interest  is  a  case 
that  died  on  the  second  day  of  the  disease.  The  autopsy  showed 
complete  consolidation  of  the  right  superior  lobe  with  foci  in  the 
right  inferior  lobe.  Mosny  and  Pruvost,^'^  Brissaud,-^  Gouget  and 
IMoreau,^'^  Moisejew,^^  and  WeilP"  all  have  reported  cases  in  which 
the  Bacillus  mucosus  capsulatus  was  found  in  the  blood  in  pure 
culture,  sometimes  both  antemortem  and  postmortem.  All  of 
these  cases  died. 

During  the  last  year,  in  a  relatively  small  series  of  cases  of  pneu- 
monia at  the  Peter  Bent  Brigham  Hospital,  four  pulmonary 
infections  associated  with  the  Bacillus  mucosus  capsulatus  have 
been  studied.  These  cases  illustrate  well  the  clinical  and  patho- 
logical findings  associated  with  this  form  of  infection.  One  case 
(Case  I)  in  particular  adds  further  evidence  concerning  the  existence 
of  a  certain  type  of  })neumonia  caused  by  an  encapsulated  bacillus 
because  of  the  short  duration,  the  typical  symptoms  and  physical 
signs  of  pneumonia  in  a  patient  in  whom  during  life  and  at  autopsy 
the  Friedlander  bacillus  was  found  in  pure  culture. 

Case  I  (Med.  No.  1125). — The  history  is  that  of  a  charwoman, 
aged  sixty-five  years,  whose  family  history  is  unimportant.  She 
had  erysipelas  at  forty,  pneumonia  at  fifty-four.  She  had  had 
symptoms  of  cardiac  insufficiency  during  the  i)ast  year  and  was 
treated  at  this  hospital.  Patient's  duties  were  such  that  she  was 
obliged  to  rise  at  4.30  a.m.,  working  until  10.00  a.m.  On  the  day 
of  admission  she  rose  as  usual,  but  while  going  to  work  liecame 
thoroughly  chilled.  This  did  not  jirevent  her  from  performing 
her  morning's  duties.  She  returned  home  at  10.00  a.m.,  complaining 
of  feeling  cold  and  weak.     About  this  time  she  began  to  cough 

»  Arch,  dc  ni6d.  oxp6r.  ot  de  mint.  Path.,  1S05,  vii,  124. 

"  Miinchon.  mod.  Wchnsclir.,  1!M)S.  Iv.  S'SA. 

»«  Bull,  ct  m^>m.  Soc.  MM.  d.  h6p.  dc  Paris,  l9Vi,  p.  .395. 

"  Lyon  m6d.,  1912,  Ixxx,  205. 

"  Bull,  et  m6m.  Soc.  m6d.  d.  hop.  de  Paris,  1912,  xxxiv.  290. 

"  Boliiitsohnnja  CJazctta  Botkinn.,  1900,  xx  and  xxii  (<iuotcd  from  ApoU,  2!i). 

»«  Lyon  ni<'>d.,  1914,  xiii,  l.S;    cxxii,  1.3,3. 
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(no  mention  is  made  of  any  erpectoration).  She  cooked  her  dinner 
and  ate  heartily,  planning'  to  return  to  work  in  the  afternoon. 
About  this  time  she  had  another  chill,  and  began  to  expectorate 
blood-tinged  sputum.  A  physician  was  called  immediately,  and 
she  was  advised  to  go  to  the  hospital.  No  pulmonary  signs  were 
made  out  at  this  time.  At  5.00  p.m.  of  the  same  day,  two  hours 
after  being  seen  by  her  local  physician,  she  entered  the  hospital. 
Her  respirations  were  shallow,  fifty  per  minute;  she  complained  of 
severe  pain  in  the  right  side  of  her  chest.  There  were  signs  of 
consolidation  at  the  right  apex,  and  coarse  rales,  were  heard  over 
both  chests.  The  pulse  was  accelerated  (100  per  minute),  blood- 
pressure  100  systolic,  temperature  101.8°  F.,  white  count  26,000. 
At  entrance  to  the  hospital  the  sputum  was  blood  tinged,  copious^ 
distinctly  slimy,  and  showed  organisms  in  j)ure  culture  corresponding 
to  the  Bacillus  mucosus  capsulatus.  A  blood  culture  taken  at 
entrance  also  showed  a  pure  culture  of  this  organism.  The  sub- 
jective and  objective  symptoms  became  progressively  worse, 
cyanosis  was  extreme,  patient  became  comatose  and  pulseless  during 
the  night,  her  temperature  reaching  105°  F.  by  rectum.  The 
blood-pressure  fell  to  60  mm.  (systolic),  the  white  count  to  3800. 
Death  occurred  at  1.38  p.m.  the  following  day — thirty-one  and  a  half 
hours  after  the  initial  chill,  and  in  less  than  twenty-four  hours  from 
the  time  the  patient  went  to  bed.  A  specimen  of  sputum  was 
injected  intraperitoneally  into  a  mouse.  The  organism  in  the 
mouse's  peritoneal  exudate  showed  no  agglutination  with  sera 
from  various  strains  of  pneumococci. 

Autopsy.  The  autopsy  was  performed  one  hour  after  death. 
The  pathological  findings  of  special  interest  centred  about  the  lungs. 
These  were  ^-oluminous  and  completely  filled  the  pleural  cavities. 
The  pleura  on  the  left  was  ever^-where  smooth  and  glistening. 
There  were  a  few  firm  fibrous  adhesions  over  the  right  apex,  also 
many  fibrinous  adhesions  over  the  anterior  and  lateral  surfaces  of 
the  pleura  approximating  the  upper  and  middle  lobes  of  the  right 
lung. 

The  left  lung  weighed  415  grams,  the  right  965  grams.  The 
surface  of  the  left  lung  was  smooth  and  glistening,  and  had  a  mottled 
effect,  due  to  brilliant  red  areas  outlined  by  pigmented  striations 
between  the  lobules.  There  was  a  small  region  just  at  the  base  of 
the  upper  lobe  which  was  firmer  and  more  leathery  than  elsewhere. 
It  was  non-crepitant,  and  on  cross-section  dark  red  and  very  moist. 
The  tissue  floated  in  water.  Cross-section  of  the  upper  lobe  at 
other  levels  showed  normal  findings.  There  were  a  number  of 
elevations  over  the  surface  of  the  lower  lobe.  These  represented 
very  definite,  discrete,  firm,  consolidated  nodules,  2  to  3  cm.  in 
diameter,  within  the  lung  parenchyma.  A  slight  opacity  over  the 
visceral  pleura  demarcated  the  nodules.  On  cross-section  the  cut 
surface  was  fairly  homogeneous,  very  moist,  and  a  sanguineous, 
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slightly  tenacious,  slimy,  mucoid  material  exuded  on  pressure. 
The  color  varied  from  a  browTiish  red  in  some  areas  of  consolida- 
tion to  gray.  There  was  also  variations  in  the  character  of  the 
exudate.  Over  the  grayer  nodules  it  was  more  tenacious;  here 
also  the  parenchyma  could  be  scraped  off  more  easily. 

The  surface  of  the  right  lung  was  somewhat  irregular,  due  to 
nodular  elevations  of  varying  heights.  The  pleura  over  these  areas 
was  cloudy.  A  thin  greenish  exudate  was  seen  in  places.  The  apex 
was  crepitant.  The  remaining  portions  of  this  lobe,  as  well  as 
the  middle  lobe,  were  completely  consolidated.  On  cross-section 
of  the  crepitant  apex  nothing  remarkable  was  noted.  The  cut 
surface  of  the  consolidated  portion  gave  a  very  striking  picture. 
A  tenacious,  slimy,  soapy,  gray,  slightly  sanguineous  exudate 
was  seen.  After  this  had  been  removed  the  surface  had  a  mottled 
effect  and  suggested  strongly  the  coalescing  of  smaller  discrete 
nodules.  The  parenchyma  could  not  be  scraped  off  with  ease 
with  a  knife;  the  alveoli  could  not  be  made  out.  A  few  small 
granular  masses  were  noted.  In  the  middle  and  lower  lobes  focal 
areas  of  consolidation,  2  to  4  cm.  in  diameter,  were  found;  these 
showed  characteristics  similar  to  those  described  in  the  left  lower 
lobe.  In  all  about  two-fifths  of  the  lung  parenchyma  was 
consolidated. 

Cultures  taken  from  heart's  blood,  lungs,  liver,  and  spleen,  on 
plain  agar  and  plain  bouillon,  all  showed  in  twenty  hours  a  pure 
growth  of  the  Bacillus  mucosus  capsulatus.  Smears  from  the 
lung  exudate  stained  b}'  Welch's  method  for  demonstrating  capsules 
showed  enormous  numbers  of  capsulated  bacilli.  Smears  stained  by 
Gram's  method  showed  numerous  Gram-negative  bacilli,  varying 
greatly  in  length.  The  organisms  were  both  extracellular  and 
intracellular. 

Microscopic  Findings.  Sections  were  fixed  in  Zenker's  fluid  and  in 
formalin  stained  with  hematoxAdin  and  eosin,  methylene  blue  and 
eosin,  and  by  Gram's  method.  The  sections  from  the  focal  areas 
presented  a  rather  non-uniform  appearance.  Certain  fields  showed 
alveolar  spaces  dilated  and  completely  filled  with  bacilli  and  a  few 
scattered  pus  cells.  The  organisms  were  both  intracellular  and 
extracellular.  The  alveolar  exudate  varied  greatly,  especially  in 
regard  to  the  number  of  organisms  present.  The  spaces  containing 
few  organisms  were  completely  filled  with  polymorphonuclear  and 
red  blood  cells  occurring  in  about  equal  numbers.  The  demarcation 
between  the  alveoli  contauiing  and  those  not  containing  bacilli 
was  often  sharp.  Oftentimes  the  demarcation  was  indicated  by 
fibrous  bands  separating  lobules.  Sections  taken  from  larger 
areas  of  consolidation  showed  similar  characteristics.  Here  the 
alveolar  septa  were  often  ruptured  and  indistinguishable.  The 
exudate  contained  many  desquamated  vacuolated  cells  which 
were  rdativclv  unconmion  in  the  focal  areas.     These  cells  often 
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contained  10  to  15  capsulated  bacilli.  Capsulated  forms  were 
also  within  the  polymorphonuclear  cells.  The  cells  of  the  exudate 
of  the  large  consolidated  areas  showed  poorer  staining  qualities 
than  those  in  the  focal  areas.  The  capillaries  were  everywhere 
distended  with  erythrocj'tes,  and  oftentimes  there  were  localized 
foci  of  hemorrhage.  Few  bronchi  were  encountered  in  the  sections 
studied.  These  showed  practically  the  same  variations  in  the 
character  of  the  exudate  as  did  the  alveoli.  The  mucosa  of  the 
bronchi  was  everj'where  intact.  The  lighter  areas  noted  in  gross 
corresponded  to  the  alveoli  completely  filled  with  organisms,  while 
the  hemorrhagic  interstitial  tissue  represented  spaces  filled  with 
polymorphonuclear  and  red  blood  cells. 

Case  II  (Med.  No.  1265). — The  patient  was  a  woman  aged 
sixty-five  years.  Her  past  history  and  habits  were  unimportant, 
except  that  she  had  had  repeated  attacks  of  cardiac  insufficiency. 
Four  days  before  admission  to  the  hospital,  following  a  rather 
strenuous  day  of  shopping,  she  became  very  weak  and  complained 
of  pain  in  the  left  chest.  She  developed  a  cough,  and  expectorated 
profuse  amounts  of  blood-tinged  sputum. 

On  physical  examination  the  signs  of  extreme  prostration  were 
marked.  There  were  signs  of  consolidation  over  the  left  upper  lobe. 
There  was  a  systolic  murmur,  loudest  over  the  second  interspace  to 
the  right  of  the  sternum.  Two  days  after  admission  patient  became 
comatose.  There  was  marked  dyspnea,  the  pulse  became  feeble 
and  more  accelerated,  and  she  died  suddenly  on  the  third  day 
(that  is,  approximately  seven  and  a  half  days  after  onset).  The 
temperature  reached  a  maximum  of  102.5°;  the  white  count  was 
13,000.  The  sputum  was  rusty,  very  tenacious,  and  contained 
abundant  "cocci."  (It  is  of  interest  to  note  the  absence  of  the 
recognition  of  capsulated  organisms  in  view  of  the  pathological 
findings.) 

Autopsy,  A-14-38.  The  autopsy  was  performed  twenty  hours 
postmortem.  The  pathological  findings  of  interest  centred  about 
the  lungs. 

The  left  pleural  cavity  contained  about  200  c.c.  of  yellow  turbid 
fluid.  The  parietal  pleura  was  smooth  and  glistening.  The  visceral 
pleura  of  the  superior  lobe,  anteriorly  and  posteriorly,  was  covered 
with  a  thin,  fibrinous,  slightly  yellow  exudate.  Cloudy,  grayish 
opacities  were  noted  over  the  anterior  surface  of  the  inferior  left  lobe. 
The  left  lung  weighed  1075  grams,  the  right  390  grams.  The  superior 
lobe  of  the  left  lung  was  markedly  enlarged  and  completely  consoli- 
dated except  for  creptitant  margins.  The  aortic  arch  marking  was 
clearly  shown.  Pale,  grayish-white,  raised  nodules  gave  the  surface, 
especially  along  the  pericardial  portion,  a  roughened  appearance. 
These  nodules  were  demarcated  by  lymphatic  margins,  and  sug- 
gested a  lobular  distribution  of  the  process.  Section  through  the 
middle  of  the  lobe  showed  a  moderately  homogeneous  appearance 
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except  for  a  mottled  effect  in  peripheral  areas,  due  apparently  to 
the  lobular  distribution,  and  suggesting  incompleteness  of  the 
consolidation.  The  color  was  a  light  gray.  The  tissue  at  the 
apex  between  the  gray  consolidated  areas  suggested  interstitial 
edema.  A  narrow  zone  along  the  inferior  portion  of  this  lobe  was 
clearly  demarcated  from  the  overlying  gray  consolidated  portion 
by  its  brilliant  red  color,  crepitancy,  and  the  clear  outlines  of  the 
alveolar  structures.  The  cut  surface  of  the  massive  consolidated 
area  was  covered  by  a  mucoid,  viscid  material.  This  exuded 
on  pressure  from  a  great  many  points.  The  scraped  surface  was 
slightly  granular.  The  tissue  was  extraordinarily  friable.  In  places 
it  had  softened,  leaving  a  cavity  without  definite  walls.  In  other 
places  the  tissue  broke  down  on  touching.  The  cut  surface  in 
certain  areas  of  the  consolidation,  although  soft,  was  pale  red, 
in  other  areas  in  its  opacity  it  resembled  a  completely  infarcted 
zone.  The  opaque  area  often  projected  sharply  into  the  surround- 
ing tissue.  Although  practically  the  entire  lung  was  consolidated, 
the  consolidation  in  various  places  differed  apparently  in  point 
of  age. 

The  inferior  lobe  of  this  lung,  also  the  middle  and  inferior  lobes 
of  the  right  lung,  showed  a  few  isolated  non-crepitant  nodular  areas. 
On  cross-section  these  were  somewhat  raised  and  bright  red  in  color, 
and  suggested  areas  of  bronchopneumonia.  In  other  respects  the 
findings  were  not  unusual. 

Microscopic  Findings:  Sections  were  fixed  in  both  formalin 
and  Zenker's  fluid,  and  stained  with  Gram's  method,  methylene 
blue  and  eosin,  and  hematoxylin  and  eosin.  Those  taken  from 
various  portions  of  the  consolidated  portions  of  the  left  lung  all 
showed  essentially  similar  findings.  The  alveolar  spaces  were 
uniformly  filled  with  an  exudate  consisting  chiefiy  of  polymorpho- 
nuclear and  \'acuolated  epithelial  cells.  The  large  vacuolated  cells 
often  contained  capsulated  bacilli.  This  type  of  cell  was  often 
very  numerous,  and  could  be  seen  in  the  process  of  desquamation 
from  the  alveolar  walls.  These  were  more  elongated,  and  had  a 
simple  round  or  oval  nucleus.  The  older  and  larger  forms  often 
showed  either  no  nucleus  or  a  remnant  of  one,  and  often  containetl 
pigment.  Some  of  the  alveoli  contained  coarsely  arranged  fibrin. 
In  places  the  alveolar  septa  were  either  absent  or  ruptured.  Few 
extracellular  Gram-negative  bacilli  were  seen.  No  organisms  were 
noted  within  the  polymorphonuclear  forms. 

Sections  taken  from  isolated  nodular  areas  showed  similar 
fin(Hiigs.  More  red  blood  cells  were  found  within  the  spaces, 
and  the  capillaries  were  often  mark(Mlly  dilated. 

Gase  111  (jNIed.  No.  2249). — Patient  was  a  letter-carrier,  aged 
fifty-nine  years.  He  had  a  marked  alcoholic  history.  For  many 
years  he  had  complained  of  stiffness  in  his  joints.  Thirteen  days 
before  admission  to  the  hospital,  following  an  exposure  to  cold,  he 
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complained  of  swelling  and  tenderness  of  various  joints  of  his  hands. 
These  were  inflamed  and  showed  evidences  of  an  acute  inflannnatory 
condition.  One  week  later  his  condition  subsided,  but  the  patient 
gradually  became  comatose  and  delirious.  His  temperature  at 
this  time  was  subnormal,  his  pulse  84,  his  respirations  very  slow  and 
Cheyne-Stokes  in  type.  He  was  admitted  to  the  hospital  in  this 
condition. 

Physical  examination  showed  an  elderly,  emaciated  man.  There 
were  extreme  contractures  and  enlargements  of  various  joints. 
The  auricles  of  both  ears  were  filled  with  tophi.  Thorough  examina- 
tion was  very  unsatisfactorily  carried  out,  owing  to  the  patient's 
comatose  condition,  but  was  apparently  essentially  negative, 
except  for  the  deformities  involving  the  joints.  The  blood-pressure 
was  110.  The  muscles  of  the  arms  and  hands  contracted  intermit- 
tently. Two  days  after  admission  the  respirations  became  acceler- 
ated, ."^O  per  minute,  the  temperature  reached  100,  the  pulse  varied 
from  SO  to  110,  and  for  the  first  time  a  few  rales  were  heard  at  the 
bases  of  the  lungs.  There  was  no  cough,  no  si)utum,  little  cyanosis. 
Death  occurred  three  days  after  admission  to  the  hospital. 

Clinical  PathoJogy.  Urinary  examination  showed  a  slight  trace 
of  albumin  and  many  granular  casts.  There  was  slight  secondary 
anemia.  White-cell  covmt  6000  at  entrance.  Urea  nitrogen  66.5 
mgs.  (per  100  c.c.  of  blood). 

The  spinal  fluid  -was  under  increased  pressure,  otherwise  normal. 

Stool  examination  showed  normal  findings. 

Autopsy,  A-lo-9.  .  The  autopsy  was  performed  five  hours  after 
death.  The  arthritic  changes  were  those  associated  with  gout. 
Of  special  interest  was  the  condition  of  the  lungs  and  kidneys.  The 
combined  weight  of  the  latter  was  1 10  grams.  The  capsule  stripped 
fairly  easily,  leaving  a  warty  verrucous  surface.  The  findings 
on  section  were  those  of  a  small  contracted  kidney.  This  was  also 
confirmed  by  microscopical  examination. 

The  pleural  cavities  contained  no  free  fluid;  there  were  no  adhe- 
sions. The  left  lung  weighted  380  grams,  the  right  1090  grams. 
Except  for  slight  evidence  of  congestion  the  findings  in  the  left 
lung  were  unimportant.  The  right  lung,  on  the  other  hand,  was 
voluminous  and  completely  filled  the  pleural  cavity.  The  lower 
two-thirds  of  the  superior  lobe,  the  portion  adjoining  the  hilus  of  the 
middle  lobe,  and  the  entire  inferior  lobe,  were  dark  red  in  color  and 
were  completely  consolidated.  There  was  a  finely  grainilar,  fibrinous 
exudate  over  the  pleural  surface  of  these  portions  of  the  lung.  The 
pleura  over  the  apex  was  gray  and  greatly  thickened.  The  tissue 
beneath,  however,  was  crepitant.  The  lower  two-thirds  of  the 
middle  lobe  presented  a  wavy,  emphysematous,  light  pinkish-gray 
appearance.  Over  the  middle  third  were  a  few  isolated,  raised, 
slightly  injected  areas.  These  were  nodular  and  firm.  Cross- 
section  of  the  superior  lobe  presented  an  upper  portion  correspond- 
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ing  to  the  apex  that  showed  normal  lung  markings.  Adjoining 
this  and  poorly  demarcated  from  it  the  tissue  was  gray  to  pink  in 
color  and  had  a  fleshy  appearance.  The  surface  was  definitely 
granular,  and  there  was  present  a  small  amount  of  sanguinous, 
slightly  mucoid  exudate.  This  could  be  scraped  off  without 
removal  of  the  parenchyma.  The  alveolar  spaces  were  completely 
obliterated.  Portions  of  the  consolidated  areas  sank  in  water. 
The  surface  of  the  proximal  third  of  the  middle  lobe  presented  a 
similar  appearance.  The  parenchyma  adjoining  the  consolidated 
portion  was  greatly  injected.  Focal  gray  areas,  about  1  cm.  in 
diameter,  surrounding  by  an  injected  margin,  were  scattered  through 
the  middle  third.  On  cross-section  of  the  inferior  lobe  the  surface 
presented  a  more  bizarre  appearance.  It  cut  with  increased  resist- 
ance. The  lower  portions  were  ver}'  dark  red  in  color,  the  middle 
and  upper  gray.  There  was  a  gradual  blending  between  the 
two.  The  exudate  here  was  granular,  slightly  mucoid,  but  not 
abundant.  Alveolar  structures  could  not  be  made  out  along  the 
lower  margins.  iVlthough  the  surface  had  a  mottled  appearance, 
this  was  apparently  not  due  to  a  lobular  distribution  of  the  process. 
The  areas  of  grayer  consolidation  were  softer  than  the  more  injected 
ones. 

Microscopic  Findings.  Sections  were  taken  from  various  portions 
of  consolidated  lung  tissue  and  stained  with  methylene  blue  and 
eosin  and  by  Gram's  method.  These  all  showed  essentially  the 
same  characteristics.  The  alveoli  were  markedly  dilated  and 
completely  filled  with  an  exudate  composed  chiefly  of  polymor- 
phonuclear cells.  Associated  with  these  was  a  relatively  large 
amount  of  coarsely  trabeculated  fibrin  and  granular  material. 
There  were  also  encapsulated  bacilli,  exclusively  Gram-negative. 
Some  of  these  appeared  as  oval  cocci,  others  as  more  elongated 
forms,  occurring  singly  or  in  pairs.  The  majority  of  the  organisms 
were  intracellular.  They  varied  somewhat  in  numbers  in  the  differ- 
ent sections,  but  never  constituted  a  large  part  of  the  exudate. 
Rare  large  vacuolated  cells  containing  pigment  and  organisms  were 
seen.  The  demarcation  between  the  ah'eoli  filled  with  exudate  and 
those  more  normal  in  appearance  was  not  sharply  defined.  The 
capillaries  of  the  septal  walls  were  often  dilated  and  contained  red 
blood  cells.  These  were  found  in  the  exudate  in  small  numbers. 
Cultures  taken  from  lung  (consolidated  portion),  spleen,  and  liver 
all  showed  a  pure  growth  of  the  Bacillus  nuicosus  capsulatus. 

C.\SE  IV  (Med.  No.  0()1). — This  patient  was  a  chaufl'eur,  aged 
thirty-one  years,  who  dcveloi^ed  pain  in  the  left  sitlo  of  the  chest 
six  weeks  before  admission  to  the  hospital.  Two  thoracocenteses 
were  performed  by  his  local  physician  and  ga\e  negative  results. 
The  physical  signs  on  a<lmission  were  those  indicating  fluid  in  the 
left  chest,  with  a  right  lateral  cardiac  disj^hucn.ent.  The  chest  was 
tapped  and  later  drainage  establislunl.     Some  days  later  a  bronchial 
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fistula  developed.  The  material  ^eco^■e^ed  at  operation  consisted 
of  1300  c.c.  of  greenish-yellow,  mucoid  fluid,  purulent  in  appearance, 
and  very  foul  smelling.  An  organism  corresponding  to  the  Bacillus 
mucosus  capsulatus  was  found  in  pure  culture  in  this  pus.  The 
patient,  who  previously  had  been  febrile,  soon  became  afebrile, 
the  white-cell  count  returned  from  14,500  to  normal,  the  subjective 
symptoms  disappeared,  and  recovery  was  apparently  complete 
three  months  after  discharge  from  hospital. 

Bacteriology.  The  organisms  we  are  dealing  with  in  each 
of  these  cases  undoubtedly  are  identical.  In  all  four  cases  the 
smears  from  the  lung  exudate  showed  rod-like  organisms  of  variable 
length.  Sometimes  they  were  short  and  could  easily  be  mistaken 
for  cocci  with  the  ordinary  stains.  The  rods  often  measured  3/x 
in  length.  They  occurred  either  in  short  chains  or  singly.  The 
ends  were  definitely  rounded.  A  capsule  could  easily  be  demon- 
strated in  smears  from  tissue  by  Welch's  stain  or  by  treating  the 
preparation  for  a  few  seconds  with  a  dilute  solution  of  formalin, 
stained  with  gentian  violet  and  mounting  either  in  salt  solution 
or  balsam.  The  capsule  could  be  demonstrated  also  in  smears 
of  organisms  from  culture  media.  The  organisms  did  not  stain  by 
Gram;  they  were  non-motile. 

The  cultural  characteristics  of  the  organisms  as  found  in  Cases 
I,  II,  and  III  were  as  follows:  (Unfortunately  those  of  the  organism 
in  Case  IV  were  not  exhaustively  studied.) 

1.  Plain  agar,  after  twenty-four  hours  at  37°  C,  showed  a  profuse 
gro'v\'th,  slimy,  somewhat  translucent,  almost  colorless.  The 
colonies  rapidly  coalesced  and  soon  became  whitish  in  color.  Cul- 
tures remained  A'iable  for  four  weeks  and  longer  at  room  temperature. 

2.  Bouillon:  this  became  very  cloudy  within  twelve  to  fourteen 
hours,  and  a  mucoid  mass  was  often  found  at  the  bottom  of  the  tube. 

3.  Gelatin  showed  the  typical  knob-like  growth  at  the  surface 
in  stab  culture.     The  gelatin  was  not  liriuefied. 

4.  Potato:  a  white  to  yellowish-gray,  mucoid  growth  appeared 
in  twenty  hours  at  37°  C. 

5.  Blood  serum:  after  twenty-four  hours  at  37°  C.  showed  a 
very  profuse  translucent,  mucoid  colorless  gro\\'th. 

6.  Litmus  milk:  this  was  not  coagulated  in  cultures  from  Cases 
I  and  II;  however,  coagulation  took  place  in  cultures  from  Case 
III.  The  smears  made  from  these  cultures  showed  capsular 
formations  more  easily  than  those  from  other  media. 

7.  The  organisms  did  not  produce  indol  in  pepton-solutions. 
Pathogenicity.     Twenty-four  hour  bouillon  cultures  taken  from 

the  lung  exudate  injected  intraperitoneally  (1  to  2  c.c.)  into  guinea- 
pigs  killed  the  animals  in  from  twelve  to  twenty-four  hours.  The 
lesion  found  was  invariably  a  peritonitis.  The  peritoneum  was 
completely  covered  by  a  profuse,  moist,  colorless,  slimy  exudate, 
containing  few  polymorphonuclear  cells  and  numerous  encapsulated 
bacilli.     No  deposition  of  fibrin  was  noted. 
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Discussion.  The  three  cases  recorded  above  illustrate  points 
that  seem  worthy  of  special  consideration.  Attention  has  previously 
been  called  to  the  rapid  course  of  this  form  of  pneumonia.  Case  I 
died  thirty-one  and  a  half  hours  after  the  first  onset  of  symptoms, 
and  in  less  than  twenty-four  hours  after  the  patient  went  to  bed. 
This  represents  the  shortest  duration  of  this  infection  recorded  in 
the  literature.  This  fact  bears  some  significance.  It  not  only 
shows  the  extreme  severity  of  the  disease,  but  also  gives  added 
confirmation  to  the  idea  repeatedly  set  forth  that  there  is  a  form 
of  pneumonia,  svi  generis,  caused  specifically  by  the  Bacillus  mucosus 
ca])sidatus.  It  seems  quite  improbable,  in  consideration  of  the 
short  duration  of  the  illness,  to  assume  that  another  organism 
caused  the  pneumonia  and  that  the  Bacillus  mucosus  capsulatus 
was  a  secondary  invader.  The  chills  associated  with  the  onset 
of  the  illness  in  this  case  were  apparently  unusual.  Aided  by  the 
positive  blood  culture  taken  before  death,  the  diagnosis  was  correctly 
made  clinically.  In  practically  all  of  the  reported  cases  the  diagno- 
sis has  been  made  at  autopsy.  The  fact  that  pure  cidtures  of  the 
l)acillus  were  found  in  the  sputum,  in  the  heart's  blood,  antemortem 
and  postmortem,  and  from  smears  from  the  lung  exudate,  confirms 
the  supposition  that  we  are  without  doubt  dealing  with  a  case  of 
so-called  "Friedlander  pneumonia."  The  early  appearance  of  the 
lesion  is  of  special  interest  from  a  pathological  point  of  view.  The 
more  hemorrhagic  condition,  the  lobular  distribution,  with  a 
tendency  to  become  confluent,  and  the  large  number  of  organisms 
within  the  alveoli,  are  all  striking  features. 

In  Case  II  the  exact  diagnosis  of  the  condition  was  not  made 
clinically.  A  blood  culture  might  have  been  of  value,  although 
late  in  the  disease  this  is  usually  negative.  No  mention  is  made  of 
the  presence  of  bacilli  in  the  sputinn,  although  cocci  were  nimierous. 
In  view  of  the  pathological  findings  these  undoubtedly  were  the 
Friedlander  organisms.  It  is  of  interest  in  this  connection  to  remem- 
ber that  Friedlander  first  described  the  organism  as  a  "  micrococcus," 
and  that  Sternberg  considered  the  i)neumococcus  identical  with  the 
Bacillus  mucosus  capsulatus.  That  the  presence  of  the  Friedlander 
organism  in  the  sputum  is  not  necessarily  indicative  of  a  ])neumonic 
process,  has  been  i^ointed  out  by  Smith  and  others.  It  occurs 
in  many  otluT  conditions  in  tlu>  sjiutum.  but  always  in  fewer  mnnbers 
than  in  cases  of  Friedlander  pneumonia.  The  Tiuicroscojiic  lesions 
in  the  lungs  afi'ord  a  contrast  to  those  seen  in  Case  1.  The  gray, 
almost  white  appearance  of  the  tissue,  the  tendency  to  become 
necrotic  and  form  cavities,  were  striking  features.  Here  the 
»'xu(hite  within  the  alveolar  spaces  contained  fcw<T  organisms  than 
in  Case  I.  The  large  Nacuolated  cells  found  in  the  aheolar  exudate 
were  more  numerous  than  in  the  preceding  case. 

The  exact  duration  of  the  disease  in  Case  III  cannot  be 
determined.     The  patient   on  admission,  three  days  previous  to 
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death,  although  in  extremis,  showed  on  physical  examination  normal 
pulmonary  findings.  The  pneumonia  was  a  terminal  condition  in  a 
case  of  advanced  gout  and  chronic  nephritis.  The  sudden  onset 
and  the  evident  short  duration  of  the  disease  are  striking  features. 
The  presence  of  a  pneumonia  had  not  suggested  itself  to  those  in 
charge  of  the  })atient.  This  is  only  in  part  explained  l)y  the  extreme 
condition  of  the  patient  and  the  difficulty  of  thorough  examination. 
P'rom  a  pathological  point  of  view  the  findings  are  of  interest  because 
of  the  absence  of  any  definite  characteristic  features.  The  lesions 
macFoscopically  and  microscopically  were  essentiallx'  identical  with 
those  of  any  pneumococcus  pneumonia.  Indeed,  the  possibility 
of  a  Friedliinder  pneumonia  was  suggested  at  the  autopsy,  but 
thought  improbable  because  of  the  small  amoimt  of  mucoid  exudate. 
The  lung,  as  seen  at  autopsy,  represented  a  lobar  distribution 
of  the  process.  This  may  possibly  have  been  caused  b\-  the  con- 
fluence of  rapidly  developing  foci  of  bronchopneumonia.  In 
contrast  to  the  foregoing  cases  there  were  notably  few  large  phago- 
cytic vacuolated  cells  in  the  exudate.  As  in  Case  II  early  foci  of 
necrosis  were  found.  The  pathological  diagnosis  was  made  essen- 
tially on  the  presence  of  the  "pneumobacilli"  within  the  alveolar 
spaces.  Although  these  were  the  only  organisms  found,  as  in  (^ase 
II,  the  duration  of  the  disease  was  so  long  that  an  initial  infection 
in  each  case  with  some  other  organism  cannot.be  absolutely  excluded. 

Case  YV  represents  one  of  the  few  cases  of  Bacillus  mucosus 
capsulatus  infection  that  recovered.  Apelt  and  Philipi)i  each  have 
reported  similar  cases.  These  were  associated  with  other  organisms. 
In  Case  IV  it  seems  probable  that  the  Friedliinder  bacillus  was  the 
important  factor  in  producing  the  pathological  process.  The  large 
number  of  organisms  present,  the  broncliial  fistula,  and  cavity 
formation  also  sujiport  this  view.^' 

Sui\L\L^RY.  Based  upon  the  reports  of  cases  thus  far  asseml)le(l 
in  the  literature,  and  upon  the  study  of  the  cases  here  recorded, 
it  is  possible  to  deduct  certain  characteristics  of  this  form  of  infec- 
tion. It  occurs  in  5  to  10  per  cent,  of  all  cases  of  pneumonia, 
considering  it  both  as  a  primary  and  secondary  invader.  It  is 
primarily  a  disease  of  late  adult  life.  It  seems  very  remarkable 
that  but  one  case  of  so-called  ''Friedljinder  pneumonia"  has  thus  far 
been  found  in  infants  and  children,  where  j)ulmonary  infections  are 
so  common.  Although  the  disease  is  subject  to  great  variation  in 
its  clinical  course,  the  duration  is  characteristically  short.  The 
onset  may  or  may  not  be  associated  with  a  chill.  Some  emphasis 
has  been  placed  upon  the  absence  of  the  chill  in  this  form  of  pneu- 

"  When  this  case  (IV)  was  first  studied  it  was  ronsidcred  a  pulmonary  condi- 
tion, associated  with  the  Bacillus  mucosus  capsulatus,  that  recovered.  More  recent 
developments,  however,  show  clearly  that  there  was  also  a  tuberculous  process 
present,  for  tubercle  bacilli  have  been  ver>'  recently  found  in  the  sputum.  There 
are  many  cases  reported  in  the  literature  in  which  the  rriedliiiider  organism  is 
found  together  with  the  tubercle  bacillus. 
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monia,  making  this^somewhat  characteristic  of  the  disease.  This 
consideration  does  not  seem  to  us  to  be  of  much  importance. 
Herpes  labiaHs  certainly  is  found  less  commonly  in  association  with 
this  form  of  pneumonia  than  with  the  usual  pneumococcus  form. 
The  signs  of  toxemia  in  this  disease  are  profound.  General  weak- 
ness, coma,  signs  of  cardiac  and  respiratory  failure  all  come  suddenly 
and  are  outspoken.  The  frequency  of  the  various  lobes  involved 
is  of  little  importance.  The  outcome  is  apparently  always  fatal, 
death  coming  often  with  little  premonition.  It  seems  conceivable, 
especially  in  children,  that  the  disease  may  exist,  be  unrecognized 
as  this  form  of  pneumonia,  and  be  followed  by  recovery.  Of 
importance  from  a  clinical-pathological  point  of  view  is  the  sanguine- 
ous, very  slimy,  non-purulent,  voluminous  sputum,  in  which  the 
organisms  are  found  to  occur  in  great  numbers.  In  this  connection, 
as  pointed  out  above,  the  Bacillus  mucosus  capsulatus  is  often 
found  in  the  sputa  of  individuals  not  suffering  from  pneumonia, 
although  rarely  in  so  great  numbers.  The  identification  of  the 
organism  in  the  blood  antemortem  is  of  great  diagnostic  importance. 
Although  the  temperature  oftentimes  is  not  as  high  as  is  found  in 
many  types  of  pneumonia,  and  the  pulse  relatively  low,  these 
facts  have  little  diagnostic  significance. 

From  a  pathological  point  of  view  there  is  no  one  feature  that 
distinguishes  this  forni  of  pneumonia  from  the  pneumococcus  lobar 
type.  Certain  characteristics,  however,  taken  together  make  the 
process  comparatively  easy  to  recognize.  In  general  we  can  say 
that  the  initial  process  has  a  tendency  to  have  a  lobular  distribu- 
tion. This  is  seen  in  the  mottled,  marble-like  appearance  of  the 
lung.  Later  stages  of  the  disease  tend  to  definite  lobar  distribution, 
and  are  followed  by  characteristic  abscess  formations  and  necrosis  of 
the  lung  parenchyma.  The  tissue  at  this  stage  has  a  very  peculiar 
grayish-slat}'  color.  The  lung  exudate  so  often  referred  to  in  the 
literature  is  copious,  slim}',  mucoid  in  character.  It  is  to  be  borne 
in  mind  that  this  is  not  pathognomonic  and  is  entirely  dependent 
upon  the  numbers  of  organisms  present. 

Histologically  the  exudate  generally  contains  very  numerous 
capsulated  bacilli,  which  are  both  extracellular  and  intracellular. 
Alveoli  may  be  completely  filled  with  organisms;  again,  polymor- 
phonuclear cells  may  be  more  numerous.  The  demarcation  in 
one  fi(>ld  between  alveolar  spaces  that  are  infiltrated  with  an  exudate 
and  those  that  appear  normal  is  often  striking.  The  large  vacuo- 
lated phagocytic  cells  are  more  numerous,  also  more  phagocytic, 
in  this  type  of  pneumonia.  The  histogenesis  of  these  cells  must 
remain  in  doubt  until  better  nietliods  of  cell  difierrntiation  are  at 
our  service  than  the  i)urely  morphological.  From  the  findings  in 
our  cases  we  have  regarded  them  as  most  probably  due  to  prolifera- 
tion of  the  alveolar  epithelium. 
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Conclusions.  1.  There  exists  a  type  of  lobar  pneumonia, 
sui  generis,  that  is  caused  by  the  Bacillus  mucosus  capsulatus. 

2.  Clinically  this  so-called  "Friedlander  pneumonia"  is  subject 
to  great  variation. 

3.  The  exact  diagnosis  is  difficult  to  make  clinically,  but  is  aided 
by  the  identification  of  the  Friedlander  bacillus,  both  in  the  blood 
and  sputum. 

4.  The  pathological  findings,  taken  together,  are  usually  quite 
typical  for  this  form  of  pneumonia. 


OBSERVATION  UPON  THE  ELIMINATION  OF  ACETONE 

AND  DIACETIC  ACID  IN  TWO  HUNDRED  AND 

FOURTEEN  SURGICAL  CASES. 

By  M.  R.  Bradner,  M.D., 

AND 

S.  p.  Reimann,  M.D., 

SURGICAL    INTERNES,    GERMAN    HOSPITAL,    PHILADEPLHIA. 

In  Dr.  Crile's  recent  work  upon  shock  and  the  application  of 
anoci-association,  he  draws  attention  to  the  concentration  of  the 
H  ion  in  the  blood  of  dying  persons  and  those  in  the  state  of  surgical 
shock  or  fatigue  in  general.  It  may  be  of  interest  to  notice  the 
elimination  of  persons  suffering  from  various  surgical  conditions, 
with  reference  to  the  output  of  acetone  and  diacetic  acid  in  the 
urine  and  the  amount  of  shock  present. 

In  studying  214  consecutive  surgical  patients  in  Dr.  John  B, 
Deaver's  service  at  the  German  Hospital  it  was  immediately 
noticed  that  acetone  was  eliminated  in  a  large  percentage  of  cases 
(So  per  cent.),  with  but  little  reference  to  the  objective  condition 
of  the  patient,  the  severity  of  the  pathology,  and  the  gravity  of  the 
operation;  also  that  the  more  emotional,  frightened,  or  anxious 
individuals  invariably  were  the  more  shocked  and  also  showed  the 
more  acetone.  Diacetic  acid  was  less  frequently  met  with  (17 
per  cent.),  and  then  only  several  days  after  the  operation,  and  in 
women  showing  large  outputs  of  acetone.  (Men,  diacetic  acid 
negative;  women,  diacetic  acid  38  per  cent.)  8.8  per  cent,  had 
acetone  on  admission  and  23.3  per  cent,  on  the  morning  before 
operation.  Here  again  the  instances  were  chiefly  with  the  more 
neurotic  and  anxious. 

Ether  was  the  anesthetic  in  all  but  four  cases  where  Dr.  Crile's 
principles  of  anoci-association,  with  NO2  anesthesia,  were  followed. 
One  of  these  latter,  a  thyroidectomy  for  exophthalmic  goitre 
was  among  the  1.5  per  cent,  without  acid  elimination  at  all. 
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The  elimination  of  acid  bodies  ceased  in  very  many  instances 
by  the  third  day  after  operation,  and  in  all  but  3  per  cent,  by  the 
day  of  discharge  after  the  patient  had  been  up  and  about  the  ward 
for  several  days. 

"Starvation,"  namely,  constant  saline  by  bowel  and  nothing 
by  mouth,  was  nearly  always  accompanied  by  more  acetone  elimina- 
tion. 

Sex  seemed  to  play  some  part,  for  of  the  79  male  patients  observed, 
2  showed  acetone  on  admission  and  3  on  the  morning  of  operation; 
while  of  the  135  female  patients,  17  were  eliminating  acetone  when 
admitted  and  49  on  the  morning  of  operation.  Also  all  of  the  38 
instances  in  which  diacetic  acid  was  eliminated  were  found  among 
the  women. 

A  brief  tabulation  of  the  statistics  is  as  follows: 

Chronic  Appendicitis.  48  appendectomies;  4  per  cent.,  no  acid 
at  all. 


On  admission 

Acetone 

4 

per  cent. 

Diacetic  negative 

Day  of  operation 

27 

" 

First  day  after  operation 

70 

" 

Second  day  after  operation    . 

90 

" 

Third  day  after  operation 

30 

" 

On  discharge 

negative. 

Chronic  Appendicitis.  Complicated  by  laceration  of  cervix  and 
perineiun;  pregnancy;  retroversion  of  uterus;  anteflexion  of  uterus; 
chronic  salpingitis,  oophoritis  and  endometritis;  abdominal  adhe- 
sions; fissure-in-ano ;  fistiila-in-ano;  hemorrhoids — 17  cases;  G  per 
cent,  showed  no  acid. 


On  admission    .... 

Acetone   12 

per 

cent. 

Diacetic 

negative. 

Day  of  operation   . 

12 

' 

negative. 

First  (hiy  after  operation 

78 

' 

6  per  cent 

Second  day  after  operation 

48 

' 

12 

Third  day  after  operation 

6 

' 

negative. 

On  disrlinrgc     .... 

"        negative. 

negative. 

Acute  Appendicitis-. 

S  cases;    ;dl  showed 

acitl. 

On  adiiiis.sion    .... 

Acetone  25 

per 

cent. 

Diacetic 

negative. 

Day  of  operation    . 

37 

negative. 

First  day  after  operation 

75 

25  per  cent 

Second  day  after  operation 

"      100 

' 

25 

Third  day  after  operation 

50 

' 

25 

On  disciiarRC     .... 

12 

5 

' 

negative. 

K.Yophthalmic    Goitre.     4   cases;    1    showed  no  acid  (anoci-asso- 
ciation). 

On  (idmission Acetone  negative.  Diacetic  negative. 

Dav  of  operation "25   per  cent.  "  negative. 

First  jhiy  after  operation        ...  "        75          "  "  25  per  cent. 

Second  day  after  operation  "        75          "  "  25         " 

Thirfl  day  after  operation  "        25          "  "  negative. 

On  discharge "        negative.  "  negative. 
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Operations  of  a  minor  surgical  character  for  labial  cyst;  lacerated 
cervix  and  perineum;  chronic  endometritis;  incomplete  abortion; 
thoracic  empyema;  abscess  of  abdominal  wall;  lipomata;  fibro- 
mata; epitheliomata;  shortening  of  the  round  ligaments  in  inguinal 
canal;  removal  of  bone  plates;  abdominal  adhesions,  20  cases; 
15  per  cent,  showed  no  acid.' 


On  admission    .... 
Day  of  operation   . 
Fir.st  day  after  operation 
Second  day  after  operation 
Third  day  after  operation 
On  discharge     .... 


Acetone 


o  per  cent. 

Diacetic 

negative. 

30 

negative. 

60 

10  per  cent 

55 

10       " 

20 

negative. 

negative. 

negative. 

Hemorrhoids.  6  cases;  acetone  negative  on  admission;  all  showed 
acetone  on  day  of  operation,  3  on  second  day,  2  on  third  day, 
and  negative  on  discharge. 

Ili/pcrtrophicd  prostrate  (suprapubic  prostatectomy).  2  cases; 
acetone  negative  on  admission;  both  showed  acetone  for  two  days 
after  operation,  one  on  third  day,  negative  on  discharge. 

llernioe.  1  ventral,  2  umbilical,  5  femoral,  17  inguinal,  5  herni- 
orrhaphy with  appendectomy,  1  with  posterior  gastro-enterostomy, 
31  cases;  all  showed  acid. 

On  admission Acetone     4  per  cent.     Diacetic  negative. 

Day  of  operation "  4         " 

First  day  after  operation        ...  "        20         " 

Second  day  after  operation    ...  "        30         " 

Third  day  after  operation      ...  "        20         " 

On  discharge "        negative. 

Operations  of  a  major  surgical  character  for  carcinoma  of  pancreas; 
submucous  fibroids  (hysterotomy);  double  pyosalpinx;  intraliga- 
mentary  abscess;  chronic  cholecystitis;  acute  cholecystitis;  chronic 
pancreatitis;  cholelithiasis  (cholecystostomy,  cholecystectomy, 
choledochostomy) ;  ventral  hernia  with  cholelithiasis;  myoma  uteri; 
ovarian  cyst;  hysterectomy  (complete  or  supravaginal  amputation); 
hysterotomy  (for  placenta  previa,  premature  separation  of  placenta, 
submucous  fibroid,  chronic  endometritis  or  diagnosis);  twisted 
ovarian  cysts  or  subserous  myomata;  nephrectomy  (tuberculosis 
or  pyonephrosis) ;  posterior  gastro-enterostomy  (carcinoma  or  ulcer) ; 
carcinoma  of  colon  (resection  or  exclusion);  ectopic  pregnancy 
(ruptured  and  unruptured),  65  cases;  3  per  cent,  showed  no  acid. 


On  admission    .... 
Day  of  operation  . 
First  day  after  operation 
Second  day  after  operation 
Tliird  day  after  operation 
On  discharge     .... 


Acetone 

22 

per  cent. 

Diacetic    4 

57 

4 

90 

12 

84 

1.") 

4.S 

12 

12 

6 

per  cent. 


Breast  (radical  amputation  for  carcinoma;  simple  amputation 
for  adenofibroma),  5  cases.    One  case  showed  no  acid  (carcinoma); 
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1  case  had  acetone  on  admission;  1  on  day  of  discharge;  3  on  first 
day;  1  on  second  day;  1  on  third  day;  negative  on  discharge. 
None  showed  diacetic  acid. 

The  relation  of  the  acid  ehmination  to  the  amount  of  shock 
observed  was  far  from  constant.    The  following  four  tables  will  show : 

1.  Ten  instances  in  which  the  objective  shock  was  considerable; 
many  patients  had  to  receive  intravenous  saline  and  active  stimula- 
tion for  some  hours  after  operation,  but  eliminated  a  relatively 
small  amount  of  acid  bodies. 

Acute  CJwlecystitis  and  Pancreatitis.  Acetone  positive  on  day 
of  operation. 

CJwlelithiasis  and  Umbilicial  Hernia.  Acetone  positive  for  two 
days  after  operation. 

Abscess  of  Broad  Ligament.  Acetone  positive  on  day  of  operation 
and  for  two  days  afterw^ard. 

Double  Pyosalpinx,  Myoma  Uteri,  and  Acute  Appendicitis.  Ace- 
tone positive  on  day  of  death,  ten  days  after  operation. 

Abscess  of  Left  Broad  Ligament.  Acetone  positive  on  admission, 
day  of  operation,  and  first  day  after. 

Acute  Appendicitis.  Acetone  positive  for  three  days  after 
operation. 

Ectopic  Pregnancy.     Acetone  positive  day  after  operation. 

Carcinoma  of  Sigmoid  (resection  and  sigmosigmoidostomy). 
Acetone  negative  throughout. 

Acute  Cholecystitis.  Acetone  positive  on  day  of  operation  and 
for  two  days  after. 

Cholecystectomy  {cholelithiasis).  Acetone  positive  for  two  days 
after  operation. 

On  admission Acetone  20  per  cent.      Diacetic    negative. 

Day  of  operation "        60         "  "  " 

First  day  after  operation      ...  "        80         "  "  " 

Second  day  after  operation        .      .  "60         "  "  " 

Third  day  after  operation    ...  "        10         "  "  " 

On  discharge "        negative.  "  " 

(Death,  1  instance,  or  10  per  cent.). 

2.  Ten  instances  in  which  the  elimination  of  acetone  and  diacetic 
acid  was  remarkably  high,  calling  attention  to  the  type  of  surgery. 

Chronic  Appendicitis.  Acetone  positive  day  of  operation  and 
first,  second  and  third  day  after  operation.  Diacetic  acid  positive 
first  and  second  day  after  operatioii. 

Acute  Appeiulicitis  and  Cholelithiasis.  Acetone  positive  on  ad- 
mission, day  of  operation  and  for  three  days  after  operation. 
Diacetic  acid  on  second  day. 

Myoma  Uteri  {supravaginal  amputation).  Acetone  positive  day 
of  operation  and  for  three  days  after  operation. 

Brtrovrrsion  of  Uterus  {suspension).  Acetone  positive  on  day 
of  admission,  day  of  operation,  and  for  three  days  after  operation. 
Diacetic  acid  positive  for  two  days  after  operation. 
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Ovarian  Cyst  (small).  Acetone  positive  day  of  operation  and 
for  three  days  after  operation.  Diacetic  acid  positive  third  day 
after  operation. 

Myoma  Uteri  (complete  hysterectomy).  Acetone  positive  for 
three  days  after  operation  and  on  day  of  discharge.  Diacetic  acid 
positive  second  and  third  day  and  on  discharge. 

Tuberculosis  of  Kidney.  Acetone  positive  day  of  operation  and 
for  three  days  after  operation.  Diacetic  acid  positive  for  three 
days  after  operation. 

Cholelithiasis  (cholecystectomy  and  choledochostomy) .  Acetone 
positive  on  day  of  admission,  day  of  operation,  three  days  after 
operation,  and  on  discharge.  Diacetic  acid  positive  for  three  days 
after  operation. 

Hysterotomy.  Acetone  positive  day  of  operation,  for  three  days 
after  operation,  and  on  discharge.  Diacetic  acid  positive  two  daj'^s 
after  operation. 

Pyosalpijix  (left).  Acetone  positive  for  three  da\^s  after  opera- 
tion.   Diacetic  acid  positive  second  day  after  operation. 

On  admission Acetone  30  per  cent, 

Day  of  operation 

First  day  after  operation 

Second  day  after  operation    . 

Third  day  after  operation 

On  discharge 


30  per  cent. 

Diacetic 

negative. 

80 

negative. 

100 

50  per  cent. 

100 

80 

100 

40 

30 

10 

3.  Ten  instances  selected  for  their  small  amount  of  acetone 
elimination,  again  noticing  that  the  surgery  ranged  from  a  simple 
appendectomy  to  complete  hysterectomies  and  hysterotomies. 
Colon  resection  and  common-duct  drainage  cases. 

Chronic  Appendicitis.    Acetone  positive  on  day  of  operation. 

Pyosalpinx  (right)  and  Retroverted  Uterus.  Acetone  positive 
first  and  second  day  after  operation. 

Lacerated  Cervix  and  Fissure-in-ano.  Acetone  positive  first  day 
after  operation. 

Chronic  Appendicitis,  Double  Ovarian  Cyst,  Ventral  Hernia, 
and  Lacerated  Cervix  and  Perineum.    Acetone  positive  on  first  day. 

Myoma  Uteri  (complete  hysterectomy).  Acetone  positive  second 
and  third  day  after  operation. 

Acute  Suppurative  Pancreatitis  (cholecystectomy  and  choledo- 
chostomy).    Died.    No  acid  eliminated. 

Thoracic  Empyema.    Acetone  first  day  after  operation. 

Cholelithiasis  (cholecystectomy  and  choledochostomy).  Acetone 
positive  on  second  day. 

Cholelithiasis  (cholecystectomy  and  choledochostomy).  Acetone 
positive  on  first  day. 


On  admission 

Acetone  negative. 

Diacetic  negative. 

Day  of  operation       .... 

"        10  per  cent. 

First  day  after  operation 

40 

Second  day  after  operation 

40 

Third  day  after  operation    . 

10 

On  discharge 

"        negative. 
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4.  Ten  instances  of  the  most  shock  observed  in  the  entire  214 
cases  and  the  comparison  to  the  ehmination  of  acetone  and  diacetic 
acid. 

Cholelithiasis  and  Acute  Pancreatitis.  Acetone  positive  on  first 
day  after  operation. 

Cholecystitis  {cholecystectomy  and  choledochostomy) .  Acetone 
positive  on  day  of  admission,  day  of  operation,  and  three  days 
after  operation.    Diacetic  acid  positive  for  two  days  after  operation. 

Tuberculosis  of  Kidney  {nephrectomy).  Acetone  positive  on  day 
of  operation,  for  three  days  after  operation,  and  on  discharge. 
Diacetic  acid  positive  for  three  days  after  operation. 

Myoma  Uteri  {supravaginal  amputation).  Acetone  positive  for 
three  days  after  operation  and  on  day  of  discharge.  Diacetic  acid 
positive  second  and  third  days  after  operation  and  on  discharge. 

Acute  Suppurative  Pancreatitis  {cholecystectomy  and  choledochos- 
tomy).   Died.    No  acetone. 

Cholelithiasis  and  Myocarditis.  Acetone  positive  on  admission, 
day  of  operation,  and  two  days  after  operation. 

Hysterotomy.  Acetone  positive  for  three  days  after  operation. 
Diacetic  acid  positive  day  after  operation. 

Acute  Appendicitis,  Cholelithiasis,  Myoma  Uteri,  Ovarian  Cyst 
{right).  Acetone  positive  on  admission,  day  of  operation,  and  for 
three  days  after  operation.  Diacetic  acid  positive  on  second  day 
after  operation. 

Carcinoma  of  Breast.     Acetone  positive  on  day  of  operation. 

Cholelithiasis  {cholecystectomy).  Acetone  positive  for  two  days 
after  operation. 

On  admission Acetone  30  per  cent.  Diacetic  negative. 

Day  of  operation "        50         "  "        negative. 

First  day  after  operation        ...  "        80         "  "        30  per  cent. 

Second  day  after  operation    ...  "        70         "  "        40         " 

Third  day  after  operation      ...  "        50         "  "        20         " 

On  discharge "        20         "  "        10         " 

In  the  seven  instances  where  death  terminated,  the  record 
(3.2  per  cent.),  the  extreme  shock,  and  fatal  outcome,  together  with 
the  sHght  ehmination  of  acetone  and  conspicuous  absence  of  (hacetic 
acid,  form  an  interesting  feature.    The  statistics  were  as  follows: 

Suprapubic  Prostatectomy  {followed  by  gangrene  of  bladder  and 
death  from  toxemia).  Extreme  shock  after  operation;  showed 
acetone  only  on  second  day  after  operation,  with  a  faint  trace  on  the 
third  day,  after  which  urine  was  negative. 

Resection  of  Cecum  and  Entire  Colon.  With  first  i)art  of  sigmoid 
and  two  feet  of  terminal  ileum  for  carcinoma;  ileosigmoidostomy; 
extreme  shock;  died.    Acetone  negative. 

Cholecystoduodrnostoniy.  For  carcinoma  of  j^ancreas.  No  shock 
followijig  operation.  Death  from  bronchopneumonia,  .\cetone 
positive  on  second  day  only. 
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Acute  Pancreatitis.  With  choledochostomy  and  cholecystostomy. 
Moderate  shock.  Death  from  toxemia.  Acetone  negative  througli- 
out. 

Resection  of  Cecum  ami  Ascending  Colon.  For  carcinoma. 
Ileocolostomy.  Moderate  shock.  Acetone  positive  for  two  days 
after  operation;  faintly  positive  third  day. 

Cholelithiasis  and  Myocarditis  (with  cholecystectomy  and  chole- 
dochostomy). Extremely  shocked.  Died  from  cardiac  failure. 
Acetone  faintly  positive  on  admission,  on  day  of  operation,  and 
strongly  positive  on  day  after  operation,  then  negative  until  death. 

Gangrenous  Appendix,  Double  Tidjal  Abscess,  and  Myoma  Uteri. 
Appendix,  uterus,  tubes  and  ovaries  removed.  Greatly  shocked. 
Lived  for  ten  days  with  large  draining  wound.  Acetone  positive 
only  on  day  of  death. 

In  no  one  of  the  seven  instances  was  diacetic  acid  found,  and  in 
only  one  was  acetone  found  after  the  third  day. 

Conclusions.  In  summing  up  the  above  statistics  it  can  only 
be  said: 

That  acetone  occasionally  accompanied  by  diacetic  acid  was 
eliminated  in  the  urine  of  182  out  of  214  consecutive  surgical  patients 
(in  23.3  per  cent,  before  surgical  intervention  and  in  (il.T  per  cent, 
after  operation,  under  ether  anesthesia). 

That  the  temperament  of  the  individual  and  the  length  of  time 
pre-operative  treatment  (of  nothing  by  mouth  and  saline  by  bowel) 
had  been  carried  out,  appeared  to  have  a  slight  positive  effect  upon 
the  acetone  eliminated. 

That  acetone  and  diacetic  acid  were  eliminated  oftener  and  in 
larger  quantities  in  women  than  in  men. 

That  the  fact  of  surgery  alone  increased  the  acid,  but  the  severity 
of  the  operation  and  the  amount  of  obviuos  shock  present  had  but 
little  bearing  upon  the  amount  of  eliminated  acid  and  the  time 
of  elimination. 

These  statistics  have  been  compiled  through  the  courtesy  of  Dr. 
John  B.  Deaver  from  his  various  services  at  the  German  Hospital, 
and  acknowledgment  is  made  by  the  writers. 
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By  William  H.  Higgins,  M.D., 

ASSOCIATE    IN    MEDICIXE,    MEDICAL    COLLEGE    OF    VIUCilVIA. 

The  progressive  differentiation  of  diseases  has  played  a  funda- 
mental part  in  the  development  of  medicine,  and  the  hope  of  con- 
tributing to  it  has  been  a  stimulus  to  conscientious  workers.     Its 

'  Read  before  the  Richmond  .\cademy  of  Medicine,  January  12,  1915. 
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influence  on  the  evolution  of  medical  thought  has  gone  far  toward 
breaking  the  ties  of  charlatanism  and  separating  medical  science 
from  the  so-called  healing  art  of  the  earlier  centuries.  Our  con- 
ceptions of  diseased  conditions  have  recently  broadened  with  an 
unprecedented  rapidity;  with  the  advent  of  newer  discoveries  medi- 
cal men  of  today  are  able  to  solve  many  of  the  problems  which 
wholly  baffled  our  predecessors.  The  application  especially  of  the 
advances  made  along  the  lines  of  physical,  chemical,  and  biological 
investigation  has  enabled  us  to  simplify  our  classification  of  diseases 
and  to  establish  a  more  definite  etiological  basis  for  many  of  them. 
As  Cabot  so  aptly  remarks,  "  To  classify  cases  of  disease  according 
to  their  pathogenic  agent  and  not  solely  by  naming  the  region 
affected  or  the  function  disturbed  is  the  ideal  of  scientific  progress 
in  medicine."  The  recognition  of  the  protean  manifestations  of 
syphilis  is  a  striking  example  of  this  point.  Since  the  brilliant 
discoveries  of  Schaudinn  and  Hoffmann,  in  1905,  and  the  classical 
work  of  Wassermann  and  others  on  the  biological  characteristics 
of  the  Treponema  pallidum,  its  secret  haunts  have  been  exposed 
to  the  eye  of  careful  observers.  Thus,  syphilitic  involvement  of 
the  joints  has  in  recent  years  been  attracting  the  attention  of  the 
internists,  and  many  luetic  artlu-opathies  formerly  obscure  have 
been  cleared  up  and  more  rational  treatment  instituted,  due  largely 
to  these  studies. 

Although  the  text-books  practically  ignore  the  Treponema  pal- 
lidum as  a  not  infrequent  etiological  factor  in  certain  t}^es  of 
arthritis,  it  is  interesting  to  find  that  such  syphilitic  diseases  of 
the  joints  were  recognized  as  early  as  the  fifteenth  century.  The 
writings  of  Petrus  ]\Iart>T,  in  1448,  Alphonsus  Ferrus,  in  1537,  and 
Morgagni,  in  1600,  contain  references  to  such  conditions,  but  it  is 
interesting  to  know  that  Hunter  was  strongly  opposed  to  the  views 
of  those  authors.  It  was  not  until  1853  that  the  first  clear  case 
of  luetic  arthropathy  was  accurately  described  by  Richet.  Its 
infrequency,  or  the  failure  of  its  recognition,  is  indicated  by  the 
fact  even  as  late  as  1882  Zeissl  diagnosed  only  one  case  of  syphilitic 
joint  involvement  in  a  series  of  one  thousand  syphilitics.  Since 
then  the  literature  of  the  subject  has  become  volimiinous;  most 
articles,  deal,  however,  chiefly  with  isolated  or  with  only  short  series 
of  cases.  Most  of  the  reports  antedate  the  advent  of  the  Wasser- 
mann reaction,  so  doubtless  many  errors  of  omission  and  commission 
were  made.  In  spite  of  the  comparative  frequency  of  luetic  infec- 
tion of  the  joints,  it  is  remarkable  to  find  liow  meager  is  the  general 
knowledge  on  the  subject,  as  is  reflected  in  our  American  text-hooks. 
Exhaustive  treatises  on  this  subject  are  to  be  found  in  the  German 
and  French  archives  only.  Thus  Fournier  asserts  that  39  per  cent. 
of  all  congenital  syphilitics  have  arthritis,  and  von  Hippel,  56  per 
cent.,  while  SchulUT  says  that  7  per  cent,  of  all  joint  diseases  in 
children  are  syphilitic.     Tubby   places  similar  infections  of  the 
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bones  and  joints  second  in  frequency  only  to  the  Hutchinson  triad 
in  his  congenital  cases.  Levine  believes  that  hereditary  and 
acquired  joint  syphilis  are  far  more  common  than  they  are  gen- 
erally thought  to  be,  and  Baets  reports  that  out  of  100  cases  of 
arthritis  in  the  Canal  Zone,  G3  were  syphilitic.  The  pediatricians 
more  than  the  internists  have  been  keenly  alive  to  the  congenital 
luetic  arthropathies  in  infants  and  to  the  recognition  of  spirochetal 
infection  of  an  acquired  nature.  Undoubtedly,  numbers  of  both 
acute  and  chronic  artbritides  of  specific  origin  have  passed  through 
medical  hands  unrecognized.  O'Reilly,  in  a  comprehensive  article 
on  the  subject,  believes  that  a  consideration  of  a  possible  luetic 
etiology  should  play  an  important  role  in  the  diagnosis  of  any  type 
of  joint  involvement,  while  Skillern  feels  that  every  atypical  case 
of  arthritis  should  be  subjected  to  a  complement-fixation  test. 

j\Iy  interest  in  this  subject  was  stimulated  by  a  study  of  a  patient 
with  the  following  history: 

iVIale  (white;  merchant),  aged  forty  years,  presented  himself 
complaining  of  "rheumatism." 

His  family  history  was  unimportant.  In  his  past  history  his  health 
had  been  entirely  good  with  the  exception  of  some  pain  in  his  joints, 
which,  however,  never  became  acute.  About  eight  years  previous 
to  his  present  trouble  a  diagnosis  of  "soft  chancre"  had  been  made 
by  his  attending  physician.  No  treatment  was  given  and  apparently 
no  ordinary  clinical  manifestations  of  lues  appeared  subsequent  to 
this  period.    He  denied  gonorrheal  infection. 

The  onset  of  his  present  illness  was  marked  by  general  malaise, 
sore  throat,  and  dull,  aching  pains  through  the  body.  Within  a 
few  days  his  throat  became  progressively  more  tender  and  the  bodily 
pain  became  localized  in  his  shoulders,  right  elbow,  and  left  knee. 
Later  his  left  foot,  including  the  ankle  and  toes,  becanie  involved. 
These  various  joints  were  so  exquisitely  tender  that  even  the  weight 
of  the  bed-clothes  was  uncomfortable. 

Physical  examination  showed  a  well-nourished  man  with  rather 
flushed  skin  and  profuse  perspiration.  The  eyes  were  normal,  the 
pupils  reacting  to  light  and  to  accommodation. 

The  throat  showed  rather  large  tonsils  for  an  adult,  much  in- 
flamed but  not  ulcerated.  His  teeth  were  in  good  condition.  The 
lungs  were  normal  on  percussion  and  on  auscultation.  His  heart 
was  uniformly  enlarged,  the  deep  dulness  extending  one  finger- 
breadth  lateral  from  the  left  nipple  line  in  the  fifth  interspace  and 
just  beyond  the  sternal  border  on  the  right  in  the  fourth  inter- 
space. The  sounds  were  clear  with  the  exception  of  an  exaggerated 
aortic  second  sound.  Blood-pressure  180  (systolic).  Pulse  100, 
regular,  and  of  full  volume.    Temperature  102°. 

Abdomen  negative.  Liver  and  spleen  not  felt.  Genitals  negative. 
Extremities:  reflexes  normal.  The  skin  over  the  left  shoulder  was 
red,  tense,  and  hot.    Motion  caused  great  pain.    As  well  as  could 
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be  determined  there  was  no  increase  in  intracapsular  fluid.  The 
other  affected  joints  presented  much  the  same  picture. 

His  urine  was  pale,  of  low  specific  gravity,  and  showed  a  cloud 
of  albumin  with  hyaline  and  granular  casts.  No  sugar  was  present. 
His  blood  showed  a  leukocytosis  of  12,000. 

The  diagnosis  of  acute  rheumatic  fever  was  made  and  the  usual 
treatment  was  instituted.  After  the  administration  of  the  salicylates 
and  their  accompaniments  for  one  week  his  condition  was  not 
improved:  in  fact,  it  was  growing  progressively  worse.  During 
this  period  his  temperature  varied  from  99.5°  to  102.5°,  and  his 
affected  joints  could  not  be  touched  without  exciting  pain  and  his 
throat  continued  sore.  Finding  that  his  blood  gave  a  positive 
Wassermann  test  at  this  time,  mercury  and  iodide  were  immediately 
begun.  The  effect  was  remarkable:  the  fever  rapidly  subsided,  his 
joints  cleared  up,  but  his  blood-pressure  and  urinalysis  remained 
the  same.    As  far  as  could  be  determined  there  was  no  joint  residue. 

]\Iy  interest  was  further  heightened  by  a  patient  whom  Dr.  W. 
B.  Porter  referred  to  me  for  a  Wassermann  test  with  a  provisional 
diagnosis  of  syphilitic  arthritis.    His  history  is  as  follows : 

Male  (white;  farmer),  aged  thirty-seven  years.  His  chief  com- 
l)laint  was  stiffness,  swelling,  and  soreness  of  his  joints. 

His  family  history  was  negative  and  his  ])ast  history  was  unim- 
portant, with  the  exception  of  a  record  of  a  cbancre  appearing 
sixteen  days  after  intercourse  twelve  years  ago.  Glands  appeared 
in  his  groin  at  that  time,  but  he  remembered  no  secondaries.  He 
was  given  a  short  treatment,  ceasing  witli  the  disappearance  of  the 
primary  lesion.  He  married  subsequently  and  both  his  wife  and 
children  have  been  in  good  health.  His  general  health  has  always 
been  normal  aside  from  his  joints. 

His  jireseiit  illness  began  eleven  years  ago  with  stift'ness  and  swell- 
ing in  both  knees,  later  involving  jirogressively  other  joints.  With 
the  disappearance  of  the  swelling  there  was  never  any  residue,  and 
he  was  iieA'er  confined  to  bed.  At  times  he  was  free  from  symp- 
toms for  a  period  of  six  to  eight  months.  During  recent  years  his 
shoulders,  ell)ows,  and  finger-joints  have  become  involved  to  a 
more  marked  degree,  so  that  he  lias  not  been  at  work  for  eighteen 
months. 

Phi/.sicdl  Kxaniitiafion.  Throat  and  eyes  negati\e.  Teeth  carious 
and  gums  spongy. 

Funn('l-sha])cd  chest.  Heart  (lis])hiced  to  Ictt.  i)rol)iil)ly  due  to 
the  deforniitx'.    Sounds  clear.     Lungs  cK'ar. 

Abdomen  negative,  (Iener;il  glan(hihir  eniargemtMit.  Reflexes 
normnl. 

Hxtremities:  Swelling,  stitVness,  and  partial  ankylosis  of  left 
ell)ow.  Right  I'lbow  still'  and  swollen  to  less  extent.  The  second 
phalangeal  joints  of  both  hands  wer(>  enlarged,  stiff,  and  tender; 
the  patient  was  completely  unable  to  Ilex  either  hand. 
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Both  knees  were  tender  to  pressure,  but  they  showed  no  swelling 
or  stiti'ness. 

Blood-pressure  120  systolic  and  78  diastolic.    Temperature  98°. 

Urine  negative.  Blood  normal,  with  the  exception  of  a  positive 
Wassermann. 

None  of  the  affected  joints  showed  signs  of  fluid,  but  there  was 
definite  resistant  synovial  thickening  about  them. 

This  patient  was  given  four  doses  of  "G0()"  followed  by  potas- 
sium iodide  and  mercury.  His  improvement  began  after  the  second 
dose,  and  has  been  progressive.  All  signs  have  cleared  up  except 
a  slight  ankylosis  in  his  left  elbow.  He  has  been  at  work  con- 
tinuously for  six  months,  previous  to  which  time  he  was  more  or 
less  incapacitated  for  any  form  of  labor. 

Impressed  by  the  dissimilarity  of  these  cases  of  the  same  infec- 
tious origin,  I  thought  it  would  be  of  interest  to  make  a  somewhat 
exhaustive  study  of  syphilitic  arthropathies,  and  to  record  the 
dift'erent  types  as  described  by  the  various  observers.  It  is  need- 
less to  add  that  one  finds  it  difficult  to  confine  the  manifold  manifes- 
tations of  syphilis  to  a  rigid  classification,  but  for  practical  purposes 
the  more  general  forms  can  be  catalogued.  A  further  difficulty 
encountered  is  the  lack  of  a  uniform  terminology  for  joint  aflections. 
Fortunately  the  leaders  in  modern  medicine  are  rapidly  overcoming 
this  impediment  and  are  paving  the  way  for  a  more  definite  under- 
standing of  these  conditions.  Another  source  of  error  or  of  difficulty 
in  the  diagnosis  and  classification  of  these  cases  lies  in  the  fact  that 
improper  deductions  may  be  made  from  a  positive  Wassermann 
test  in  certain  arthritic  patients.  Just  as  we  feel  that  many  syphil- 
itic arthritides  were  not  recognized  by  the  older  writers,  we  must 
admit  the  possibility  of  a  positive  Wassermann  misleading  us  in 
those  cases  in  which  the  coexistence  of  syphilis  has  no  bearing 
upon  the  joint  process. 

1,  Arthropathies  of  Congenital  Lues.  The  types  of  heredi- 
tary joint  syphilis  are  better  known  and,  as  stated  by  O'Keilly,  are 
more  frequent  than  the  acquired  forms.  According  to  Tul)by,  this 
class  of  affections  is  secondary  to  a  contiguous  bone  syi)hilis.  Nat- 
urally the  symptomatology  of  such  bone  invohements  is  not  unlike 
that  of  an  arthritis,  and  may  therefore  conveniently  be  included 
under  this  heading. 

(a)  Osicorhondritis  syphilitica,  first  described  by  Wegner,  is  highly 
characteristic  of  congenital  lues.  According  to  Whitman,  "There 
is  a  multiplication  and  irregularity  of  the  cartilage  cells  of  the 
ossifying  layers  and  premature  calcification.  As  a  result,  the  cir- 
culation is  insufficient,  and  necrosis  of  a  part  of  the  cartilage  may 
follow,  which,  acting  as  a  foreign  body,  sets  up  inflammatory 
changes  in  the  adjoining  parts.  The  process  is  shown  by  a  zone 
of  hard,  dry,  yellow  substance  in  the  ossifying  layer,  adjoining 
which  is  an  inflammation  of  the  tissues  of  the  newly  formed  bone, 
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which  is  the  part  replaced  by  granulation  tissue.  If  the  disease  is 
progressive,  ulceration  and  suppuration  may  follow,  the  cartilage 
may  be  destroyed,  and  the  epiphysis  may  be  separated,  causing 
deformity  and  cessation  of  growth.  The  neighboring  joint  is 
usually  involved.  In  the  milder  cases  there  is  a  simple  sympathetic 
synovitis;  in  the  advanced  class  a  destructive  arthritis,"  Parrott 
claims  that  this  is  the  most  common  type,  affecting,  as  a  rule 
early  infancy.  Painful  sensitive  swellings  appear  at  the  epiphyseal 
junctions,  either  as  small  hard  tumors  or  as  general  enlargements 
circumscribing  the  joint,  and  is  soft  and  boggy  and  helpless.  Taylor, 
on  the  other  hand,  believes  that  joint  involvement  in  this  t}T)e  is 
exceptional  only  when  the  epiphysis  is  narrow^  and  contiguous  with 
the  synovial  membrane.  In  untreated  cases  the  picture  changes 
simulating  acquired  lues,  giving  rise  to  periostitis,  osteitis,  and  a 
more  or  less  typical  synovitis. 

(6)  Simple  synovial  effusion  as  described  by  Glutton  rivals  the 
former  disease  in  frequency.  Appearing  generally  in  children  from 
eight  to  fifteen  years  of  age,  it  is  usually  s^Tnmetrical,  painless, 
and  wdth  no  impairment  of  motion  (Patton).  The  knees  are  com- 
monly involved.  It  is  frequently  associated  with  keratitis.  In  some 
cases  considerable  fluid  can  be  demonstrated,  though,  as  a  rule, 
it  is  moderate  in  amount.  Tubby  feels  that  this  condition  like- 
wise is  secondary  to  bone  infection.  If  the  latter  observation  be  a 
correct  one  the  primary  focus  must  necessarily  be  very  mild,  as 
a  simple  hydrops  without  other  inflammatory  signs  is  the  only 
manifestation.  Veeder  and  Jeans  found  8  cases  of  simple  effusion 
among  123  congenitally  luetic  children.  There  is  no  destruction  of 
bone,  and  after  treatment  there  is  a  complete  restoration  of  the 
normal  anatomical  structures. 

(c)  Arthropathie  deformante  syphilitique  is  a  type  first  described 
by  Fournier.  This  interesting  condition  has  been  shown  to  be  due 
to  syphilitic  changes  occurring  in  the  epiphyses,  which  give  rise  to 
osteophytic  outgrowths  resulting  in  ankylosis.  As  a  general  rule,  the 
joint  cavity  is  unaffected  primarily  and  suffers  only  as  its  mobility 
is  interfered  witli  by  the  lipping  of  the  bone.  Clinically  it  is  difficult 
to  separate  this  type  from  a  non-luetic  ciironic  arthritis  or  arthritis 
deformans.  Appearing  insidiously  in  one  or  more  joints  it  manifests 
itself  by  a  slow  but  progressive  stiffness  and  peri-articular  swelling. 
The  lU)entgen-ray  examination  shows  a  smooth  synovial  surface,  an 
intact  cartilage,  but  a  definite  irregularity  of  the  bone  due  to  the 
above-mentioned  osteophytic  outgrowths.  Such  cases  eventually 
have  ir remedial  deformities  much  like  our  cases  of  arthritis  defor- 
mans. Fraunthal  believes  that  this  group  is  pathognomonic  of 
congenital  lues,  as  distinguished  from  the  syn(nial  involvements 
which  are  conunon  to  many  causes. 

2.  AuTiiuorATiHKs  OK  AcQT'iRED  LuEs.  The  types  of  acquired 
syphilitic  arthropathies  vary  in  a  measure  with  the  stage  of  the 
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infection,  although  this  rule  is  subject  to  many  exceptions.  Recent 
workers  in  syphilology  have  shown  beyond  question  that  one  can 
no  longer  hold  to  the  time-honored  classifications  of  secondary  and 
tertiary  lesions.  This  is  undoubtedly  true  of  the  almost  whimsical 
manner  in  which  the  joints  may  be  attacked.  Neumann  ventures 
the  theory  that  in  the  early  stages,  while  the  spirochetes  are  still 
in  the  blood  stream,  the  infection  is  more  likely  to  be  polyarticular. 
After  the  period  of  spirillemia  has  passed  the  organisms  become 
localized  in  loci  resistenticB  miiioris,  where  later  the  process  mani- 
fests itself.  This  is  borne  out  largely  by  his  clinical  observations. 
To  suit  our  present  need,  however,  it  will  suffice  to  describe  the 
different  forms  of  joint  lesion  in  acquired  syphilis  in  their  relations 
to  the  periods  of  the  original  infection. 

1.  Arthropathies  Occurrixg  Early.  1.  In  the  early  stage  of 
acquired  syphilis  we  commonly  find  an  arthralgia,  usually  not 
associated  with  other  local  manifestations.  It  has  no  definite  path- 
ology, but  according  to  Patton,  Tubby,  and  others  many  of  these 
painful  joints  develop  a  true  serous  synovitis,  characterized  by 
redness,  swelling,  and  deep-seated  pain.  Curiously  enough  the  pain 
is  not,  as  a  rule,  increased  by  motion;  in  fact,  it  is  frequently  dimin- 
ished. It  is  experienced  by  the  great  majority  of  sv'philitics,  and  it 
occurs  usually  very  early,  sometimes  preceding  the  skin  rash. 
There  is  apparently  no  restriction  of  motion,  but  the  pain  may  be 
intense,  of  a  boring  character,  and  mostly  nocturnal.  It  is  generally 
transitory,  affecting  many  joints,  and  may  be  entirely  absent  during 
the  day.  Fournier  has  insisted  that  these  arthralgias,  so  frequent 
in  syphilis,  are  often  due  to  involvement  of  the  bursa?  of  tendons, 
for  the  reason  that  careful  examination  of  the  site  of  the  pain,  of 
the  movements  which  elicit  it,  and  of  the  directions  along  which  it 
is  transmitted  often  establishes  its  independence  of  the  joints  and 
points  to  its  seat  in  the  tendons. 

2.  Another  type  very  common  to  this  stage  is  an  acute  or  subacute 
synovitis.  It  may  replace  the  arthralgia  or  may  occur  quite  inde- 
pendently of  it.  There  is  no  evidence  of  an  epiphyseal  or  bone 
involvement,  so  we  may  consider  it  a  direct  hematogenous  joint 
infection.  Its  onset  is  often  sudden,  and  may  not  be  accompanied 
by  any  other  signs  or  s\Tnptoms.  Pain  is  generally  present,  but 
it  is  not,  as  a  rule,  exaggerated  by  movement;  there  is  usually  no 
constitutional  disturbance,  but,  according  to  O'Reilly,  the  synovitis 
may  be  preceded  by  considerable  malaise.  However,  in  some  cases 
the  process  may  be  sufficiently  extensive  and  severe  to  simulate 
acute  rheuipatic  fever.  The  previous  history,  the  frequent  asso- 
ciation of  cardiac  complications,  the  acid  sweats,  etc.,  of  the  latter 
disease  usually  suffice  for  differentiation. 

Waterhouse  reports  a  case  of  a  young  man  who  at  the  disappear- 
ance of  his  specific  skin  rash  was  suddenly  taken  with  pain  and 
swelling  in  his  right  shoulder,  later  involving  his  left  knee  and 
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right  foot.  His  tonsils  were  inflamed  and  mucous  patches  covered 
his  anterior  pillars.  There  was  general  glandular  enlargement  and 
a  temperature  of  100°.  Levine  and  Goldthwaite  believe  that  the 
condition  may  simulate  gonorrheal  arthritis.  Whitman  saj's  that 
the  knees,  shoulders,  elbow,  and  sternoclavicular  joints  are  most 
often  involved.  These  patients  are  not  relieved  of  their  pain  by 
salicylates.  Lancereaux  reports  one  case  of  acute  synovitis  in  the 
ankles  and  knees  in  which  IGO  grains  of  salicylic  acid  were  used 
daily  for  one  week  without  effect,  but  there  was  prompt  relief  after 
the  administration  of  mercury  and  iodides. 

3.  Another  type,  occurring  usually  as  a  late  secondary  manifes- 
tation, is  a  hydrarthrosis.  It  is  generally  slow  in  its  onset,  unasso- 
ciated  with  other  signs,  and  practically  always  affects  the  knee. 
This  hydrops  is  usually  painless  and  may  similate  a  tuberculous 
joint.  There  is  no  bone  destruction,  and  the  mobility  of  the  joint 
is  not  impaired.  It  runs  a  very  chronic  course  and,  according  to 
Patton,  may  succeed  the  more  acute  synovial  effusion.  It  is  not 
at  all  characteristic  of  syphilis,  and  its  recognition  depends  largely 
upon  other  associated  data. 

4.  At  about  this  period,  or  during  later  stages  of  a  syphilitic 
infection,  there  is  sometimes  found  an  unusual  picture  very  closely 
similating  an  arthritis.  I  refer  to  infections  of  the  bursce,  and  I 
include  them  in  this  review  of  arthropathies  because  of  the  intimate 
anatomical  relationship  as  well  as  the  clinical  aspects  of  the  two 
structures.  We  are  indebted  to  Verneuil,  in  1868,  for  the  first 
description  of  this  interesting  condition.  Since  then  other  writers 
have  recognized  the  luetic  bursopathy  of  Verneuil,  and  have  pointed 
out  its  similarity  to  arthritis.  The  chief  bursts  in  connection  with 
syphilitic  infections  are  those  at  the  elbow,  the  wrist,  the  knee,  and 
the  ankle.  Of  these  several  joints  the  region  of  the  knee  is  more 
richly  supplied  with  bursal  structures,  and  deserves  special  mention. 
According  to  Poirier,  there  are  six  bursie  lying  in  close  proximity  to 
the  ])atella.  The  largest  one  is  at  the  medial  region  of  the  knee,  and 
is  probably  more  frequently  involved  than  the  others.  Curiouslv 
enough,  only  26  cases  have  been  reported,  and  of  these,  9  occurred 
in  the  secondary  and  17  in  the  tertiary  period.  Rather  than  con- 
sider this  a  tru(>  index  of  its  infrequency,  it  is  more  })robable  that 
such  i)seudo-arthropathies  have  not  been  accurately  differentiated 
from  other  articular  or  periarticular  conditions.  The  most  exhaus- 
tive description  is  given  by  Churchman,  from  whom  I  quote: 
"The  i)i(ture,  then,  is  one  of  an  indolent  affection  of  the  bursre, 
involving  most  often  the  knees,  particiihirly  in  W(,)men.  The 
disease  is  quite  independent  of  syphilitic  arthritis,  the  bursas  in- 
volved being  oftenest  those  unconnected  with  the  joints,  and 
the  neighboring  joints  being  themselves  entirely  free  from  involve- 
ment. Jn  the  second.-iry  stage,  gununatous  iilctTiiting  and  fungus 
forms  occnrs.     The  i)ursa'  inxolxcd  are  those  the  most  exposed  to 
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trauma,  but  a  study  of  the  cases  makes  it  clear  that  trauma,  as 
usual  m  syphilis,  ouly  determines  the  site  which  the  disease  occupies. 
There  is  little  or  no  accompanyin<^  functional  disability.  In  view 
of  the  marked  indolence  of  the  condition  and  its  great  similarity 
to  the  arthropathies  of  syphilis,  it  should  be  spoken  of  as  luetic 
bursopathy." 

II.  Aktiiropathies  Occurring  Late.  The  joint  afl'ections 
occurring  in  the  so-called  tertiary  period  of  lues  form  a  chapter 
somewhat  difi'erent  from  those  noted  in  the  earlier  stages  of  the 
disease.  This  statement,  however,  is  subject  to  notable  excep- 
tions, and  one  finds  it  difficult  at  times  to  determine  the  stage  of  the 
infection  by  the  type  of  the  joint  ])rocess. 

1.  A  gumma  located  in  the  peri-articular  tissues  may  involve  these 
structures  and  produce  a  picture  resembling  tuberculosis  of  the 
joint.  This  was  originally'  described  by  Kichet  under  the  name  of 
"tumeurs  blanches  syphilitic[ues."  According  to  Levine,  there  is 
first  thrown  out  an  extracapsular  edema  which  later  results  in  a 
destruction  of  the  bone  and  cartilage  and  gi\es  rise  to  a  chronic 
arthritis.  Unless  treatment  is  instituted  early  in  such  cases,  anky- 
losis results.  Bronchin,  Richet,  and  Lancereaux  report  typical 
cases  where  the  gumma  had  so  completely  filled  the  joint  cavity  as 
to  be  almost  identical  in  appearance  with  an  advanced  tuberculous 
infection.  There  is  usually  considerable  pain  in  these  cases  as  well 
as  eft'usion. 

2.  In  another  form  the  gumma  may  begin  in  the  bone  or  carti- 
lage and  resemble  an  osteo-arthritis;  the  condition  is  known  as 
(jummatons  osteo-arthritis.  The  lioentgen-ray  plates  show  a  loss  of 
tissue  in  circular,  pit-like  excavations  and  not  at  points  of  greatest 
pressure,  as  in  the  non-specific  arthritides.  There  is  never  any 
increase  in  cartilage  to  form  ecchondroses,  yet  there  is,  as  a  rule,  a 
proliferative  periostitis  (Patton).  Clinically,  these  cases  are  of  the 
arthritis  deformans  type,  but,  as  a  rule,  they  are  not  polyarticular. 
Waterhouse  belives  that  osteoarthritis  is  prone  to  be  found  in  joints 
which  have  been  previously  damaged  by  luetic  infections.  Other 
authorities  feel  that  every  patient  i)resenting  signs  of  arthritis  defor- 
mans (excei)t  the  senile  type)  should  have  a  Wassermann  test  made, 
as  it  is  otherwise  impossible  to  diflferentiate  the  specific  from  the 
non-specific  forms.  Skillern  em})hasizes  trauma  as  an  allied  factor 
in  producing  a  deforming  arthritis  of  this  type.  Suffice  it  to  say, 
experience  has  shown  that  syphilis  is  capable  of  producing  such  a 
condition;  while  it  is  infrequent,  the  possibility  of  its  occurrence 
should  not  be  lost  sight  of. 

3.  Just  as  we  may  find  a  simple  synovitis  in  the  earlier  stages,  it 
sometimes  appears  also  in  the  tertiary  period.  Generally  the  knee 
is  involved.  The  condition  is  characterized  by  a  more  or  less 
painful  effusion  into  the  joints.  There  is  considerable  stif^'ness  and 
often  creaking.     On   examination,   aside   from   efi"usion,   there   is 
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definite  thickening  of  the  capsule  and  occasionally  a  slight  elevation 
of  local  temperature.  Whereas  most  of  these  cases  run  a  chronic 
course,  some  of  them  are  characterized  by  acute  invasion,  and  the 
condition  may  resemble  rheumatic  fever.  The  effusion  is  often 
intermittent,  and  may  recur  without  warning  over  night.  Certainly, 
we  are  justified  in  strongly  suspecting  syphilis  whenever  there  is  a 
sudden  appearance  of  synovial  fluid  without  a  history  of  recent 
trauma. 

4.  A  review  of  this  subject  would  not  be  complete  without  a 
reference  to  a  type  which  is  found  in  the  late  stage  of  s^^Dhilis,  and 
which,  since  it  was  first  described  by  Charcot,  is  known  as  Charcot's 
joint.  Occurring  especially  in  tabes  dorsalis  it  is  probably  the 
best  known  of  all  the  arthropathies  associated  with  syphilis.  The 
knee-joint  is  most  frequently  affected;  next  in  frequency  come  the 
hip-  and  shoulder-joint,  but  marked  and  similar  trophic  changes 
also  occur  in  the  elbows  and  in  the  finger-joints.  As  is  well  known, 
the  chief  characteristic  is  an  enormous,  sudden,  swelling  about  the 
joint,  with  little  or  no  increase  of  synovial  fluid.  The  joint  is  much 
enlarged,  remains  normal  in  color,  and  is  absolutely  painless.  These 
arthropathies  may  appear  early,  and  if  they  become  chronic  may 
lead  to  grotesque  deformities;  the  bones  become  porous,  giving  rise 
frequently  to  fractures  in,  and  about  the  joints.  According  to 
Peterson  they  occur  in  3  to  4  per  cent,  of  all  tabetics. 

Accepting  the  above  types  as  representatives  of  the  various 
joint  lesions  found  in  syphilis,  we  may  tabulate  them  under  the 
following  headings: 

IOsteochronditis  syphilitica. 
Simple  synovial  efl'iision. 
Arthropathie  deforniante. 


Secondary  syphilitic  lesions 


Late  sypliilitic  lesions 


Arthralgia. 
Acute  synovitis. 
Hydrarthrosis. 
Bursopathy  of  Verneuil. 

Bursoi)athy  of  Verneuil. 
Tumeurs  blanches  s^philitiques. 
Acute  or  chronic  synovitis. 
Gummatous  osteo-artliritis. 
Charcot's  joint. 


The  first  of  the  two  cases  reported  in  the  present  paper  is 
particularly  interesting  in  that  it  so  closely  sinudated  acute 
rlu'uniatic  fever  in  its  history,  mode  of  onset,  and  general  symp- 
tomatology. It  is  all  the  more  remarkable  in  that  it  occurred 
during  the  tertiary  j^eriod  of  the  man's  luetic  infection  and  at 
a  time  when  the  acute  varieties  are  very  uncommon.    When  an 
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acute  synovitis  does  make  its  appearance  several  years  after  the 
initial  lesion  it  attacks  generally  only  one  joint  according  to  numer- 
ous observations.  The  interest  in  the  second  case  centres  in  the 
polyarticular  involvement.  It  is  difficult  to  conceive  of  these 
multiple  foci  harboring  spirochete^  for  a  number  of  years,  yet  if 
we  accept  the  belief  that  these  organisms  become  localized  at  the 
end  of  the  secondary  period  and  there  await  an  excitant,  such  as 
trauma,  to  begin  a  reaction  we  must  look  further  for  the  stimulating 
factors.  When  only  one  joint  is  involved  the  difficulty  is  not  so 
great.  Granting  that  such  localizations  take  place  during  the 
earlier  stages,  is  it  possible  that  it  will  be  eventually  shown  that 
syphilis  sets  up  a  reaction  only  in  those  organs  or  parts  where  some 
other  noxa  is,  or  has  been,  at  work?  The  unknown  noxa  could  be 
of  chemical,  of  cellular,  or  of  bacterial  origin.  It  is  a  significant 
fact  that  practically  every  patient  who  suflFers  from  syphilis  of  the 
liver  is,  or  has  been,  an  alcoholic.  The  studies  of  Opie,  Whipple, 
and  others  on  experimental  cirrhosis  of  the  liver  have  demon- 
strated that  neither  bacteria  nor  certain  chemicals  alone  produce 
the  lesions,  but  only  when  both  are  jointly  at  work  can  hepatic 
cirrhosis  be  established. 

Obviously  our  main  diagnostic  responsibility  consists  in  the  recog- 
nition of  these  types  by  separating  them  from  the  great  class  of 
non-specffic  joint  affections.  This  only  can  be  done  by  painstaking 
observation  and  by  the  more  frequent  application  of  the  Wasser- 
mann  test  to  arthropathic  cases.  It  is  interesting  to  know  that  in 
at  least  one  large  hospital  in  the  East  a  Wassermann  test  is  made  on 
every  joint  case  regardless  of  its  character.  Syphilis  of  the  liver 
was  formerly  a  curiosity,  yet  we  now  keep  it  in  mind  as  a  possibility 
in  the  study  of  practically  every  hepatic  case.  Certainly  the  joints, 
since  they  are  so  readily  exposed  to  trauma  and  are  so  prone  to 
harbor  infection,  should  not  be  neglected  when  we  are  searching 
for  spirochetal  abodes. 

REFERENCES. 

Baets.    Acute  Syphilitic  Arthritis,  Jour.  Amer.  Med.  Assoc,  April  5,  1913. 

Barrett.    Syphilitic  Synovitis,  Practitioner,  April,  1909. 

Bering.  Acquired  Syphilitic  Joint  Diseases,  Deutsch.  med.  Wchnschr.,  February, 
1912. 

Boarstein.    Surg.,  Gyn.  and  Obst.,  1904,  vol.  xviii. 

Bronchin.  Quelques  mots  sur  les  tumeurs  blanches  syphilitiques,  Gaz.  des  hop., 
Paris,  1854. 

Charcot.    Comptes  rendus  de  la  societe  de  biologie,  Paris,  1865,  p.  28. 

Churchman.  Luetic  Bursopathy  of  Verneuil,  Amer.  Jour.  Med.  Sci.,  September, 
1909. 

Glutton.    Lancet,  1886,  vol.  i. 

Cumston.  Differential  Diagnosis  in  Congenital  Syphilis  and  Tuberculosis  of  the 
Bones  and  Joints,  Arch.  Diag.,  Januarj*,  1912. 

Ely.  A  Case  of  Rheumatoid  Arthritis  of  Undoubted  Syphilitic  Origin,  Colorado 
Medicine,  August,  1911. 

Fournier.     Lemons  sur  la  syphilis,  1880. 

Fournier.    Lecons  sur  la  sj^philis  tertiare,  Paris,  1886. 

Fournier.    Legons  sur  la  sj^philis  hereditaire  tardime,  Paris,  1896. 

Fraunthal.     Sj-philitic  Arthritis,  Mod.  Rec,  May  26,  1906. 


744  HIGGINS:   LUETIC   ARTHROPATHIES 

Goldthwaite.    Diseases  of  Bones  and  Joints,  1909. 

Hartlung.     Syphilitic  Involvement  of  the  Joints,  Med.  klin.,  BerUn,  July  4,  1909. 

Hippel.     Miinchen.  med.  Wchnschr.,  1903,  vol.  xxxi. 

Hughes.  Congenital  Syphilitic  Diseases  of  Knee-joint,  Proc.  Royal  Soc.  Med., 
December,  1912. 

Hutchinson.    Syphilitic  Diseases  of  Joints,  British  Med.  Jour.,  1892,  p.  729. 

Lancereaux.    Traite  de  syphilis,  Paris,  1873. 

Le\'ine.  Synovitis  of  Knee-joint  as  a  Late  Manifestation  of  Acquired  Syphilis, 
Med.  Rec,  New  York,  November  14,  1908. 

O'Reilly.    Joint  Syphilis,  Amer.  Jour.  Orth.  Surg.,  Januarj%  1914. 

Parrott.    La  sjTDhilis  hereditaire,  Paris,  1886. 

Patton.    Syphilitic  Joint  Disease,  British  Med.  Jour.,  November  28,  1903. 

Peterson.    Nervous  Diseases,  1910. 

Pierre.  Contribution  a  I'etude  des  arthropathies  de  la  syphilis  hereditaire  tardime, 
1900. 

Rauguedot.    Des  Arthropathies  dans  la  syphilis  hereditaire,  Paris,  1896. 

Richet.    Sur  les  tumeurs  blanches,  Men.  de  I'academie  de  med.,  Paris,  1853. 

Skillern.    International  Clinics,  1914,  p.  192. 

Taylor.  Syphilitic  Lesions  of  Bones  and  Joints  in  Hereditary  and  Acquired 
Infections,  Med.  Rec,  New  York,  May  26,  1906. 

Tubby.  Bone  and  Joint  Lesions  in  Hereditary  Syphilis,  British  Jour.  Child.  Dis., 
February,  1908. 

Vceder  and  Jeans.  Diagnosis  of  Late  Hereditary  Lesions  in  Syphilis,  Amer.  Jour. 
Child.  Dis.,  October,  1914. 

Voisine.    Contribution  a  I'etude  des  arthropathies  syphilitique,  Paris,  p.  187. 

Voss.  Ueber  Polyarthritis  acuta  syphilitica,  Miinchen.  med.  Wchnschr.,  1909, 
vol.  xiii. 

Wallenburg.  Etiologj'  of  Arthritis  Deformans,  Ztschr.  fiir  Orth.  Chir.,  1909,  vol. 
xxiv. 

Waterhouse.  Arthropathies  of  Acquired  Syphilis,  British  Med.  Jour.,  October  10, 
1908. 

Weber.  Congenital  Syphilitic  Osteitis  Deformans,  British  Jour.  Child.  Dis.,  March, 
1908. 

Whitman.    Orthopedic  Surgerj',  1910. 

Wiggs.    Syphilis  of  Bones  and  Joints,  Old  Dom.  Jour.,  July,  1908. 

Winfield.    Osteopathies  of  Quartenary  Syphilis,  Jour.  Cut.  Dis.,  September,  1909. 

Wysocke.  Ueber  Gelenks-Erkrankungen  bci  Lues  Acquisita,  Arch.  f.  Derm.  u. 
Syph.,  cvii,  305. 

Zears.    Ueber  Luetischen  Arthropathien,  Fortschr.  d.  Mediz.,  No.  xxvi,  76. 

Zeissl.    Lehrbuch  der  Syphilis,  1882. 

Reference.  Gummatous  Synovitis  of  Many  Joints  Closely  Simulating  Rheumatoid 
Arthritis  in  a  Congenital  Syphilitic  Child,  Glasgow  Med.  Jour.,  Januarj-,  1906. 


REVIEWS 


Principles  of  Bacteriology.  A  Practical  Manual  for  Students 
and  Physicians.  By  A.  C.  Abbott,  j\I.D.,  Professor  of  Hygiene 
and  Bacteriology  and  Director  of  the  Laboratory  of  Hygiene, 
University  of  Pennsylvania.  Pp.  OoO;  118  illustrations,  28  in 
colors.    Philadelphia  and  New  York:  Lea  &  Febiger,  1915. 

This  new  ninth  edition  of  Abbott's  Bacteriology  deserves  all  the 
favorable  criticisms  that  have  been  made  of  its  earlier  editions.  It 
has  long  been  the  classic  text-book  on  bacteriology  in  the  English 
language  for  the  beginner,  and  this  edition  brings  its  contents  fully 
abreast  of  the  times.  The  section  upon  the  physiological  functions 
of  bacteria  has  been  enlarged.  There  has  been  added  new  matter 
upon  hemolysis,  complement-fixation,  and  the  Erhlich  conception 
of  the  immunity  reactions.  Colored  diagrams  accompany  the 
description  of  Erhlich's  theory  of  immunity  and  are  very  heli)ful. 
To  allow  for  this  new  material  there  has  been  some  reduction  in 
matter  that  was  of  only  historical  importance. 

Dr.  Abbott  has  the  hap])y  faculty  in  writing,  as  he  has  in  talking, 
of  presenting  the  details  of  technique,  even  the  details  of  laboratory 
equipment  and  the  use  of  apparatus,  in  such  a  concise  and  brief 
way  as  to  make  them  attractive  and  easily  remembered.  This 
book  is  fully  entitled  to  the  flattering  reception  which  has  been 
accorded  each  new  addition.  T.  G.  ]\L 


Ther.\peutics  of  the  Circulation.  By  Sir  Laider  Brunton, 
Bart.,  M.D.,  Sc.D.,  LL.D.  fAberd.),  F.R.C.P.,  F.K.S.;  Con- 
sulting Physician  to  St.  Bartholomew's  Hospital.  Pp.  536; 
3  illustrations.     New  York:   Paul  B.  Hoeber. 

This  book  is  the  fruit  of  a  long  and  rich  experience,  both  clinical 
and  research,  in  the  field  of  cardiovascular  conditions.  Li  its  first 
edition  it. consisted  of  eight  lectures  delivered  at  the  University 
of  London  in  1905,  and  as  such  was  mafle  to  conform  to  certain 
experunents  of  the  author  which  he  had  been  asked  to  present. 
Li  this  secoiul  edition  he  has  enlarged  the  scope  of  the  subject, 
has  gone  more  into  the  work  of  other  experimenters,  and  has  made 
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the  sequence  of  the  subjects  more  orderly.  It  is  intended  only 
as  a  supplement  to  other  works  on  the  circulation,  and  does  not 
therefore  go  into  all  the  aspects  of  cardiovascular  conditions  as 
is  done  in  the  usual  text-book.  It  is  primarily  a  treatise  upon 
therapeutics,  yet  fifteen  of  the  nineteen  chapters  are  devoted  to 
a  discussion  of  physiology,  pharmacology,  and  living  pathology. 
This,  however,  serves  to  present  a  rational  basis  for  the  author's 
discussion  of  therapeutics,  and  is  perhaps  justifiable.  The  treat- 
ment, while  not  exhaustive,  is  up-to-date,  and  no  symptom  or  sign 
of  cardiovascular  disease  is  left  without  some  therapeutic  sugges- 
tion. The  author's  style  is  clear,  and  he  has  the  faculty  of  stating 
things  in  such  a  simple  and  brief  way  as  to  make  them  readily 
appreciated.  His  similies  are  numerous  and  quite  effective.  On 
the  whole  the  book  is  readable  and  instructive.  T.  G.  jNI. 


Curschmann's  Text-book  on  Nervous  Diseases.  By  G. 
AscHAFFENBURG,  Cologuc;  H.  CuRSCHMANN,  ^Nlaycncc;  R. 
FiNKELNBURG,  Bonn;  R.  Gaupp,  Tubingen;  C.  Hirsch,  Got- 
tingen;  Fr.  Jajmin,  Erlangen;  J.  Ibrahim,  INIunich;  Fedor 
Krause,  Berlin;  M.  Lewandowsky,  Berlin;  H.  Liefmaxn, 
Berlin;  L.  R.  Muller,  Ausbgurg;  H.  Schlesinger,  Vienna; 
S.  ScHOENBORN,  Heidelberg;  H.  Starck,  Karlsruhe;  H.  Steinert, 
Leipsic.  English  Edition  by  Charles  W.  Burr,  M.D.  Pp. 
552;  156  illustrations.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1915. 

It  was  a  happy  thought  which  was  responsible  for  the  translation 
of  this  Text-book  on  Nervous  Diseases,  edited  by  the  well-known 
German  neurologist  H.  Curschmann.  This  work,  which  is  in  two 
volumes,  was  published  some  years  ago.  The  different  parts  of  the 
book  Avere  written  by  well-known  German  neurologists  selected 
especially  for  their  capabilities  in  certain  lines,  and,  as  a  consequence, 
the  German  edition  is  one  of  the  best  of  the  composite  text-books, 
for  the  German  editor  did  his  work  well  and  the  various  authors 
succeeded  not  only  in  fitting  in  with  the  whole  scheme  of  the  book, 
but  also  in  writing  monographs  on  the  particular  subjects  selected 
for  them. 

The  English  edition,  undertaken  by  Charles  \V.  Burr,  gives 
to  American  readers  a  splendid  text-book  on  norvdus  diseases. 
In  addition  to  this,  the  editor  has  also  written  a  chapter  on 
functional  disorders,  which  is  a  com])lement  to  a  previous  chapter 
on  this  subject  by  another  author.  As  can  be  readily  under- 
stood, it  would  be  most  difficult  to  write  an  adequate  review  on 
a  book  of  this  sort,  for  to  do  so  it  would  be  necessary  to  criticise 
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the  work  of  many  authors,  which  would  be  impossible  in  the  space 
available. 

Suffice  it  to  say  that  in  the  American  translation  nothing  has  been 
lost.  However,  there  is  one  pertinent  criticism  which  can  be  made 
of  this  work,  which  of  course  is  not  the  fault  of  the  American  trans- 
lation or  of  its  American  editor.  These  volumes  were  written  a 
number  of  years  ago,  before  the  very  marked  increase  in  our  knowl- 
edge of  sj^hilis  of  the  nervous  system,  the  Wassermann  reaction, 
the  various  serological  studies  and  treatment,  and,  as  a  consequence, 
the  chapters  on  tabes,  paresis,  syphilis  of  the  spinal  cord  and  of  the 
brain  leave  much  to  be  desired.  There  are  very  few  comments 
made  upon  the  Wassermann  reaction,  practically  none  upon  spinal 
fluid  findings,  and  the  modern  treatment  by  salvarsan  is  altogether 
neglected.  T.  H.  W. 
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The  Cancer  Problem.  By  Willlam  Leaman  Bainbridge, 
A.M.,  Sc.D.,  INI.D.,  Professor  of  Surgery,  New  York  Polyclinic 
Medical  School  and  Hospital;  Surgeon  and  Secretary  of  Com- 
mittee of  Scientific  Research,  New  York  Skin  and  Cancer  Hospital ; 
Honorary  President,  First  International  Congress  for  the  Study 
of  Tumors  and  Cancers,  Heidelberg,  1906.  Pp.  534;  38  plates, 
14  maps,  charts  and  diagrams.    New  York:  Macmillan  Company. 

Tbis  presentation  of  the  cancer  problem  attempts  to  summarize 
with  considerable  detail  the  results  of  the  studies — statistical, 
experimental,  histological,  and  clinical — hitherto  made  upon  malig- 
nant disease.  The  author's  task  is  rendered  intensely  difficult 
owing  to  the  fragmentary  character  of  our  knowledge  thus  far  and  the 
impossibility  of  determining  at  this  time  the  relative  importance 
of  the  various  more  or  less  isolated  facts  at  hand  regarding  neoplasms 
and  their  beha\ior.  The  various  theories  of  cancer  are  presented, 
but  we  have  as  yet  no  satisfactory  grounds  upon  which  to  select 
or  discard  from  among  them.  The  importance  of  greater  attention 
to  the  collection  of  fuller  and  more  accurate  statistics  concerning 
cancer  is  pointed  out.  The  histopathology  of  neoplasms  is  treated 
in  an  extremely  brief  and  general  manner,  with  no  attempt  to 
describe  in  detail  the  tjTDes  of  neoplasms,  although  a  few  excellent 
plates  of  typical  malignant  neoplasms  are  introduced. 

A  section  is  devoted  to  methods  of  diagnosis,  including  a  descrip- 
tion of  several  of  the  methods  of  serodiagnosis  that,  as  the  author 
notes,  have  as  yet  proved  of  little  or  no  value. 

The  importance  of  chronic  inflammation  and  irritation  in  predis- 
posing to  cancer  and  an  enumeration  of  the  benign  lesions  likely 
to  undergo  malignant  degeneration  occupy  a  few  pages.  A  variety 
of  the  cancer  cures  that  have  been  put  fon;vard,  but  on  investigation 
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have  proved  worthless,  are  described,  together  with  an  outline  of  a 
method  of  testing  the  value  of  a  cancer  cure.  The  place  of  light, 
I\oentgen-rays,  radium,  electricity,  and  other  forms  of  physical 
therapy  is  discussed,  and  the  conclusion  reached  that  for  super- 
ficial growths,  or  as  an  adjuvant  to  surgical  measures,  certain  at 
least  of  them  are  of  distinct  value.  The  use  of  escharotics  is  con- 
demned. A  plea  is  made  for  greater  efforts  toward  alleviating, 
especially  by  surgical  methods,  the  sufferings  of  "inoperable"  cases. 

Finally,  the  importance  of  education,  first  of  the  medical  profes- 
sion and  then  of  the  laity,  concerning  cancer,  is  discussed,  and  the 
facts  that  we  may  wisely  at  this  time  bring  before  the  laity  are 
considered. 

A  classified  bibliography  of  selected  references  concerning  dif- 
ferent phases  of  the  cancer  problem,  and  especially  of  articles 
giving  further  bibliographies,  is  ai)pended. 

Because  of  the  as  yet  embryonic  state  of  cancer  research,  this  work 
is  of  value  chiefly  as  a  book  of  reference  and  as  a  portrayal  of  the 
varietv  of  lines  along  which  this  problem  is  now  being  attacked. 

J.  II.  A. 


Nervous  and  Mental  Diseases.  By  Archibald  Church,  M.D., 
and  Frederick  Peterson,  M.D.,  Eighth  edition.  Pp.  940; 
350  illustrations.  Philadelphia  and  London:  W.  B.  Saunders 
Company. 

It  seems  hardly  necessary  to  re\iew  the  eighth  edition  of  any 
book,  for  the  mere  fact  that  repeated  editions  have  been  issued 
is  the  best  indication  of  its  merit.  This  work  h«s  been  adopted  by 
most  medical  schools,  and  is  used  by  a  great  many  i)hysicians. 
One  reason  for  its  popularity  is  that  it  contains  both  a  nervous  and 
a  mental  section,  practically  two  books  in  one,  something  which 
no  other  single  volume  has.  Written  as  it  is  by  two  of  the  best- 
known  medical  teachers  in  this  country,  there  should  be  no  doubt 
as  to  its  value. 

Considerable  new  material  has  been  added  to  this  edition.  It  is 
interesting  to  note  that  in  the  neurological  section,  Baranyi's  recent 
work  has  received  consideration.  Such  subjects  as  infantile  paralysis 
sy|)liilis  of  the  nervous  system,  and  tiie  study  of  the  cerebrospinal 
fluid  have  been  in  large  ])art  rewritten.  Not  nnich  attention  is  i)aid 
to  psychanalysis  either  in  tiie  nervous  or  the  mental  parts  of  the 
work.  This  is  a  mistake,  for  although  one  may  not  believe  in  a  sub- 
ject, a  text-book  should  contain  at  least  a  brief  working  outline 
of  a  method  which  is  now  being  followed  by  a  large  ninnber  of 
physicians  in  this  country.  Practically  no  changes  ha\(>  b(>en  made 
in  the  mental  section.  T.  11.  W. 
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Fever:  Its  Thermotaxis  and  Metabolism.  By  Isaac  Ott, 
x\.M.,  M.D.,  Professor  of  Physiology,  Medico-Chirurgical  Col- 
lege, Philadelphia,  etc.  Pp.  166;  14  illustrations.  New  York: 
Paul  B.  Hoeber. 

As  one  begins  to  read  this  handy  little  book,  he  is  led  to  believe 
that  he  is  about  to  learn  something  of  practical  value  in  a  subject 
that  almost  constantly  engages  his  attention;  but  he  is  disap- 
pointed, as  he  proceeds,  to  find  the  book  only  a  resume  of  the 
subject  from  a  strictly  chemical  and  physiological  point  of  view, 
emphasizing  quite  freely  the  researches  of  the  author  himself  along 
this  line.  It  purports  to  be  three  lectures  delivered  by  the  author 
to  his  sophomore  classes  in  physiology,  but  it  is  difficult  to  under- 
stand how  any  second-year  medical  student  could  grasp  the  subject 
as  here  presented.  He  goes  into  great  detail  regarding  the  loca- 
tions and  functions  of  the  various  thermic  centres  in  the  brain  and 
cord  and  the  nerves  connected  with  them.  He  gives  much  emphasis 
to  Crile's  theory  of  kinetic  energy.  Various  types  of  calorimeters 
are  described  in  placing  before  us  the  results  of  calorimetric  experi- 
ments. In  the  latter  part  of  the  book  metabolism  is  discussed  in 
its  relation  to  fever.  To  the  physiologist  this  book  will  be  of  value, 
but  for  the  internist  it  is  somewhat  disappointing.         T.  G.  M. 


Hand-book  of  Obstetrics.  For  Students  and  Junior  Practi- 
tioners IN  India.  By  Kedarnatii  Das,  M.D.,  Teacher  of  ]Mid- 
wifery,  Campbell  Medical  School;  Obstetrician  and  Gynecologist 
to  the  Campbell  Hospital,  Calcutta;  Fellow,  Member  of  the 
Faculty  of  ^ledicine,  and  Examiner  in  INlidwifery,  Calcutta 
University;  Fellow  of  the  Royal  Society  of  Medicine.  Pp.  612 
and  376  illustrations.  Calcutta:  Butterworth  &  Co.  (India), 
Ltd. 

The  long  experience  of  the  author  as  an  obstetrician  in  India  has 
particularly  fitted  him  to  write  a  book  dealing  with  obstetrics  as 
modified  by  the  racial  and  climatic  conditions  existing  in  that 
country.  Following  a  brief  introductory  historical  sketch  the 
major  headings,  pregnancy,  labor,  the  puerperium,  and  obstetric 
surgery  are  taken  up  in  detail.  The  book  is  a  thoroughly  practical 
treatise  on  obstetrics  and  includes  sections  dealing  with  the  troj)ical 
diseases  and  native  conditions  which  often  complicate  obstetrics 
in  India. 

In  the  chapters  on  the  physiology  of  pregnancy  it  is  noted  that 
the  heat  of  the  tropical  climate  produces  some  interesting  varia- 
tions in  the  metabolism  of  a  pregnant  woman.    In  the  case  of  the 
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European  women  resident  in  India  there  is  an  excessive  excretion 
of  phosphates;  while  among  the  Bengalees  there  is  found  a  markedly 
low^r  excretion  of  urea  than  in  Europeans.  Pelvimetry  receives 
considerable  attention.  The  racial  and  dietetic  factors  cause  a 
certain  amount  of  mal-development  of  the  pelvis.  Owing  to  the 
small  stature  of  native  women,  the  generally  contracted  pelvis  is 
the  abnormal  pelvis  most  frequently  encountered;  rachitic  pelves 
are  rare,  while  the  author  records  nine  cases  of  osteomalacic  pelves 
in  his  practice. 

The  various  obstetrical  operations  are  described  in  full,  stress 
being  laid  upon  those  necessary  to  deal  with  the  long-neglected 
cases,  the  result  of  native  ignorance  and  prejudice  against  timely 
surgical  interference.  There  are  a  large  number  of  well-chosen 
illustrations.  The  final  chapter  on  obstetric  "hints"  contains 
some  especially  pertinent  advice. 

The  book  is  worthy  of  a  place  in  the  library  of  any  one  practising 
obstetrics  in  a  tropical  country.  P.  F.  W. 


Atemkuren  MIT  574  Rezepten.  Von  Dr.  med.  Henry  Hughes. 
Zweite  stark  vermehrte  Auflage.  Mit  18  Abbildungen  im  Text. 
Wiirzburg:  Curt  Kabitzsch. 

The  act  of  breathing  and  its  use  as  a  therapeutic  agent  is  here 
discussed  in  a  thorough,  concise,  and  clear  manner.  The  author 
analj'zes  the  different  phases  of  the  respiratory  act,  and  describes 
their  particular  effect  in  various  conditions.  Each  individual 
respiration  he  divides  into  five  different  stages:  (1)  equal  respira- 
tion, i.  e.,  inspiration  and  expiration,  are  of  the  same  intensity  and 
duration;  (2)  intensified  inspiration;  (3)  prolonged  inspiration; 
(4)  intensified  expiration;  (5)  prolonged  expiration.  Each  of  these 
various  types  of  breathing  has  its  special  indications,  and  is  used 
accordingly.  Further  differentiations  of  breathing  are  also  made, 
such  as  the  i)atient's  i)osition  or  sjxx'ial  kind  of  motion  during  the 
respiratory  exercises  and  their  indications  explained.  The  author 
strongly  emphasizes  the  importance  of  detailed  prescriptions. 
He  rightly  says:  "There  is  an  enormous  difference  if  I  say,  'Take 
a  few  deep  breaths  several  times  each  day,'  or  if  I  give  the  patient  a 
written  prescription  like  the  following: 

Bad  Soden  am  Taunus,  May  1.  1914. 
I^  Costal  Brcatiiing. 

Inspiration  3  seconds  +  Expiration  3  seconds 

40  respirations 

or  4  minutes 

at  8,  10,  12,  4,  G,  8  o'clock. 
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The  book  bears  throughout  the  mark  of  a  scientist  of  high  type 
and  of  a  writer  of  quite  an  uncommon  hterary  talent.  We  think, 
however,  that  the  author  might  have  explained  a  little  more  fully 
the  physiological  action  of  the  different  types  of  breathing. 

The  reading  of  this  unique  book  has  given  us  great  pleasure  and 
much  valuable  information,  and  we  recommend  it  heartily  to  mem- 
bers of  the  medical  profession,  and  particularly  to  those  interested 
in  the  subject  of  physical  therapy.  J.  B.  N. 


Spezielle  Pathologie  und  Therapie  Innerer  Krankheiten. 
Edited  by  Friedrich  Kraus  and  Theodor  Brugsch.  In  10 
volumes.    Berlin  and  Vienna:    Urban  &  Schwarzenberg. 

The  publication  of  this  latest  German  "System"  continues  in 
the  customary  fragmentary  fashion,  without  regard  to  continuity 
of  subject  or  volume.  The  fortieth  to  forty-second  "Lieferung" 
includes  articles  on  plague,  chlorea,  and  typhus,  by  Professor 
Zlatogoroff,  of  St.  Petersburg,  and  one  on  malignant  tumors,  by 
Professor  Werner,  of  Heidelberg.  These  will  eventually  occupy 
pages  599  to  578  of  the  first  half  of  the  second  volume.  Another 
section,  the  forty-third  to  forty-seventh  "Lieferung,"  Volume  V, 
pages  435  to  722,  concerns  the  digestive  tract.  Functional  stomach 
tests  are  discussed  by  Dr.  Earnest  Fuld,  of  Berlin;  disturbances  of 
secretion,  by  Professor  Kuttner  of  Berlin,  It  is  obviously  inexpe- 
dient to  attempt  to  give  here  any  extensive  analysis  or  criticism 
of  a  comprehensive  work  of  this  kind.  One  notices,  however,  as  a 
chance  observation,  that  no  mention  is  made  of  the  fractional 
method  of  removal  of  gastric  contents.  It  is  suggested,  as  of  old, 
to  remove  the  contents  (at  the  height  of  digestion)  one  hour  after 
the  ingestion  of  an  Ewald  or  Boas  test  meal.  The  usual  prepon- 
derance of  German  references  and  neglect  of  foreign  authorities  is 
present.  That  the  chapters  under  notice,  however,  have  been 
written  with  the  customary  German  thoroughness  is  evident  after 
very  few  minutes'  perusal.  E.  B.  K. 


The  Deaf:  Their  Position  in  Society  and  the  Provision 
FOR  Their  Education  in  the  United  States.  By  Harry 
Best.    Pp.  340.    New  York:  Thomas  Y.  CroweR  Company. 

The  purpose  of  the  book  is  two-fold;  in  Part  I  the  deaf  and  their 
place  in  society  is  considered  and  in  Part  II  what  provisions  should 
be  made  for  their  education  is  discussed. 
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The  attitude  of  society  in  America  toward  the  deaf  is  thoroughly 
gone  into,  together  with  the  means  of  preventing  acquired  or 
congenital  deafness.  There  is  a  wealth  of  statistics,  some  of  value 
and  some  worthless  in  drawing  conclusions  concerning  the  increase 
or  decrease  of  deafness.  The  book,  however,  is  of  more  value  to 
the  social  economist  and  statistician  than  to  the  physician. 

The  appendix,  consisting  of  a  list  of  homes  and  schools  for  the 
deaf  in  each  state,  should  be  indispensable  to  those  interested  in  the 
education  of  the  deaf  and  dumb.  B,  D.  P. 


Mental  Deficiency  (Amentia).  By  A.  F.  Tredgold,  Consulting 
Physician  to  the  National  Association  for  the  Feeble-minded, 
and  to  the  Littleton  Home  for  Defective  Children.  Second 
edition.  Pp.  491;  07  illustrations.  New  York:  WiUiam  Wood 
&  Co. 

This  is  the  second  edition,  revised  and  enlarged,  of  Dr.  Tredgold's 
book  on  Mental  Deficiency.  There  is  no  doubt  that  it  is  the  best 
practical  small  work  on  the  subject.  It  is  clearly  written,  the 
subject  is  well  presented,  and  the  reader  who  once  starts  will  un- 
doubtedly finish  the  book.  T.  H.  W. 


A  Text-book  for  Mid^vives.  By  John  S.  Fairbairn,  M.A., 
B.M.,  B.Ch.  (Oxon.),  F.R.C.P.  (Lond.),  F.R.C.S.  (Eng.).  Obste- 
tric Physician,  with  charge  of  Out-patients  and  in  charge  of 
Maternity  ^Yard,  St.  Thomas'  Hospital;  Lecturer  on  ^Midwifery, 
St.  Thomas'  Hospital  Medical  School.  Pp.  317;  104  illustrations, 
5  in  color  and  3  plates.  London:  Henry  Frowdc  and  Hodder 
and  Stoughton. 

If  a  book  with  the  scope  and  character  of  the  present  one  is 
offered  for  the  edification  of  the  English  midwives  it  must  be 
apparent  that  they  occupy  a  higher  plane  hi  obstetric  practice  than 
the  midwives  of  America.  However,  their  needs  and  desires  must 
be  understood  by  one  who  has  been  associated  witli  them  for  over 
twenty  years  as  lecturer  and  examiner. 

The  author  offers  a  well  developed  text-book  on  obstetrics  with 
especial  reference  to  the  iiee<ls  and  limitations  of  tlie  midwife.  A 
logical  arrangement  of  the  subject  is  carricMl  out  which  considers 
the  science  and  art  of  obstetrics  in  all  details.  There  are  frequent 
explanatory  notes  in  tlie  text  dealing  with  the  rules  of  the  Central 
Midwives  Board,   under  whose   supervision   the  practice  of  the 
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midwives  is  carried  on.  The  treatment  of  the  most  serious  obstetric 
emergencies  is  fully  described  for  those  who  under  certain  circum- 
stances must  assume  the  entire  responsibility  of  such  cases. 

The  last  part  of  the  book  discusses  venereal  diseases,  cancer  of  the 
womb,  the  midwife's  duties,  and  the  rules  of  the  midwives'  examining 
board;  this  latter  section  should  prove  valuable  to  those  interested 
in  the  solution  of  this  problem  in  America.  An  appendix,  glossary 
and  copious  index  complete  the  volume.  The  illustrations  are  well 
chosen. 

While  the  book  is  above  the  understanding  of  the  average  foreign- 
born  midwife  of  this  country,  it  will  be  of  assistance  to  those  engaged 
in  their  training  or  regulation.  P.  F.  W. 


Psychology  of  Intemperance.  By  G.  E.  Partridge,  Ph.D., 
Formerly  Lecturer  in  Clark  University.  Pp.  275.  New  York: 
Sturgis  &  Walton  Co. 

This  small  book  is  a  popular  attempt  to  present  the  nature  of 
intoxication  and  the  craving  for  this  and  other  stimulants.  The 
author  takes  the  viewpoint  that  to  intelligently  cope  with  the 
question  of  control  of  alcoholism  we  must  first  better  understand 
the  causes  leading  to  alcoholism.  He  begins  by  a  discussion  of 
intoxication  in  animals,  then  among  primitive  and  savage  people 
and  finally  among  civilized  nations.  lie  also  discusses  intoxication 
motives  in  literature,  the  mental  and  phj'sical  effects  of  intoxi- 
cants and  the  influence  on  abnormal  cases. 

In  the  second  part  the  author  takes  up  the  practical  problem  of 
alcoholism,  the  saloon  and  the  club,  and  preventative  and  educa- 
tional measures.  He  does  not  believe  much  in  the  abolition  of 
alcoholic  habits  b}'  law  but  very  sanely  concludes  that  the  cure 
of  intemperance  lies  in  the  education  of  the  young.  T.  H.  W. 


Practical  Guide  to  Diseases  of  the  Xose,  Throat,  and  Ear. 
By  Wm.  Lamb,  M.D.,  CM.  (Edin.),  F.R.C.P.  (Lond.),  Honorary 
Surgeon  Birmingham  Ear  and  Throat  Hospital.  Third  edition, 
12  mo.,  36S  pages;  2  plates;  57  engravings.  New  York :  Wilh'am 
Wood  &  Co. 

The  subject  matter  in  this  last  edition  has  been  revised  and 
special  sections  added  to  parts  of  the  second  edition,  notably  the 
article  on  oral. sepsis,  a  most  important  adjunct  to  throat  condi- 
tions.    The  other  additions  embrance,  the  occasional  risks  attend- 
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ing  the  tonsil  and  adenoid  operation,  tonsillectomy  and  the  sub- 
mucous resection  of  the  septum,  danger  signs  in  ear  disease,  the 
Heath  mastoid  operation  and  the  examination  of  the  labyrinth. 
The  entire  book  brings  out  the  practical  side  of  the  subject  and 
the  mistakes  one  might  make  in  diagnosis.  The  student  wishing 
to  perfect  himself  in  theories  must  use  some  book  of  reference  in 
conjunction  with  this  practical  manual.  The  last  fifteen  pages 
are  devoted  to  formulas  which  have  been  tried  and  found  of  value 
in  the  author's  own  practice.  B.  D.  P. 


Method   and   Ixdications   for   Radiation  w^TH   the   Quartz 

K^MP    (AnLEITUNG    UND    1nDIIL\TI0NEX    F.    BeSTRAHLUNGEX    MIT 

der  Quarzlampe — "IvuNSTLiCHE  Hohensonne").  By  Dr. 
Hugo  Bach,  Bad  Elster  i.  Sachsen.  Pp.  43;  5  illustrations  and 
1  color  plate.    Wiirzburg:    Curt  Kabitzsch,  1915. 

The  author  of  this  pamphlet  exploits  a  new  model  ultra-violet 
lamp  which  seems  to  be  constructed  somewhat  upon  the  principles 
of  the  well-known  Cooper-Hewitt  lamp,  with  the  important  modifi- 
cation that  the  tube  is  composed  of  quartz  instead  of  glass,  thus 
permitting  the  escape  of  a  much  larger  percentage  of  ultra-violet 
rays.  The  lamp,  its  mechanism  and  the  technic  of  its  use  are  fully 
described.  The  author  sets  forth  a  large  number  of  superficial, 
general  and  organic  conditions  in  which  the  light  may  be  used  and 
in  which  it  has  been  employed  by  himself  and  others  with  more  or 
less  success.  H.  K.  P. 


Therapeutics  of  Dry  Hot  Air.  By  Clarence  Edward  Skixner, 
M.D.,  LL.D.  Third  edition.  Pp.  336.  Hammond.  Indiana: 
Frank  S.  Betz  Company. 

The  book  is  divided  into  thirteen  chapters.  The  first  of  these 
gives  a  description  of  the  apparatus,  the  second  deals  with  the 
physiological  action,  and  the  third  with  the  technique  of  dry  hot 
air  treatment.  In  Chapters  l\  to  XI  the  nature  and  treatment  of 
various  diseases  are  discussed.  In  addition  to  the  dry  hot  air 
treatment  other  remedial  measures  which  may  be  of  advantage  in 
conjunction  with  dry  hot  air  are  briefly  mentioned.  Chapter  XII 
is  devoted  to  fields  of  future  research  and  Chapter  XIII  to  the 
incandescent  electric  light. 

The  author  devotes  little  attention  to  the  ditlVrentiation  of 
active  and  passive  hyperemia  anil  of  dry  and  moist  heat,  their 
ditt'erent  physiological  properties,  effects,  and  indications.    Further- 
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more  the  temperature,  duration,  and  frequency  of  the  dry  hot  air 
appHcations  as  devised  in  this  book  are  ahogether  too  severe. 

As  to  the  effect  of  the  treatment  by  dry  hot  air  the  book  abounds 
in  claims  which  appear  to  us  to  be  decidedly  overdrawn.  To  sub- 
stantiate these  claims  the  author  frequently  goes  into  lengthy 
arguments  which,  unfortunately,  frequently  show  lack  of  sound 
reasoning. 

We  doubt  whether  the  repeated  reference  in  this  book  to  the 
particular  apparatus  manufactured  by  a  certain  company  is  com- 
patible with  the  best  form  of  professional  ethics.  J.  B.  N. 


The  Early  Diagnosis  of  Heart  Failure  and  Other  Essays  on 
THE  Heart  and  Circul.\tion.  By  T.  Stagey  Wilson,  Senior 
Physician,  General  Hospital,  Birmingham,  etc.  Pp.  617;  163 
figures  and  12  plates.    New  York:    William  Wood  &  Co.,  1915. 

The  author  states  that  his  aim  is  to  help  the  practitioner  when 
at  the  bedside,  by  suggesting  to  him  new  methods  of  observations 
which  give  fresh  insight  into  the  mode  of  the  heart's  action  in 
health  and  disease.  A  collection  of  seventeen  essays  written  in  a 
period  of  over  twenty  years,  however,  would  seldom  be  considered 
the  happiest  medium  for  "advancing  new  theories,  advocating  new 
methods,"  even  though  as  in  the  present  instance,  many  of  the 
facts  are  recapitulated  in  a  sixty  page  summary.  The  author  lays 
stress  on  the  importance  of  the  "  distensibility "  of  the  heart,  but 
fails  to  convince  that  his  simple  methods  of  examination  have 
demonstrated  the  changes  he  discusses.  For  instance,  in  speaking 
of  the  distensibility  of  the  conus  arteriosus  being  diminished  as 
the  fibrous  strength  of  the  heart  and  pericardium  increases  with 
advancing  years,  he  says  that  rheumatic  fever  appears  to  increase 
distensibility  by  softening  the  fibrous  element  of  the  heart  (?). 
We  are  willing  to  admit  that  "such  conditions  as  'high  diaphragm' 
and  'diminution  in  the  areas  of  the  liver  dulness'  are  rarely  looked 
for  as  signs  of  diminution  of  the  total  volume  of  blood  in  circulation, 
nor  is  this  lessened  volume  of  circulating  blood  generally  recognized 
as  a  sign  of  myocardial  weakness,"  but  before  we  are  willing  to 
accept  such  questionable  hypotheses,  much  fuller  and  more  accu- 
rate proof  should  be  forthcoming  than  these  essays  afford.  Scattered 
through  the  rambling  subject  matter,  on  the  other  hand,  are 
numerous  valuable  clinica]  observations,  such  as  those  concerning 
the  significance  of  different  positions  of  the  apex  best,  and  at  least 
one  valuable  improvement  in  method  is  suggested  in  an  adaptation 
from  Marey's  and  Galabin's  cardiograph,  which  "records  as  many 
as  sixteen  to  eighteen  distinct  waves  associated  with  each  cardiac 
cycle." 
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One  is  forced  to  the  conclusion  that  whereas  this  book  is  both 
instructive  and  suggestive  to  the  speciaHzing  student  of  cardiac 
pathology,  it  is  emphatically  not  valuable  for  the  general  practi- 
tioner, and  might  even  do  him  harm  by  clouding  the  proved  cardiac 
theories  now  generally  accepted.  E.  B.  K. 


Die  Nebenwirkungen  der  Modernen  Arzneimittel.  By 
Professor  Dr.  Otto  Seifert.  Pp.  283.  Wiirzburg:  Curt 
Kabitzsch,  1915. 

In  the  introduction  to  a  previous  publication  by  the  author  on 
this  subject,  he  explains  that  his  purpose  is  to  give  to  the  general 
practitioner  a  complete  presentation  of  the  more  valuable  modern 
remedies,  with  especial  emphasis  on  the  symptoms  produced  by 
toxic  doses.  To  this  end,  over  six  hundred  drugs,  the  majority  of 
them  quite  unknown  to  the  reviewer,  have  been  arranged  alphabet- 
ically in  sixteen  groups,  such  as  antipyretics,  whooping-cough  drugs, 
antigonorrheics,  etc.  The  name,  composition,  dosage  and  toxicology 
of  each  remedy  is  presented,  and,  still  further  to  assist  the  general 
practitioner,  an  alphabetical  list  at  the  end  includes  the  name  of 
the  manufacturer  of  each  drug.  To  the  busy  practitioner  with  a 
penchant  for  giving  the  latest  remedy,  or  with  a  clientele  that 
demands  the  same,  this  book,  if  frequently  supplemented,  should 
be  of  value.  He  can  in  most  cases  find  out  more  about  the  remedy 
in  question  that  is  told  in  its  accompanying  circular,  whereas, 
if  he  relied  on  the  list  of  remedies  passed  by  the  Council  of  Phar- 
macy, he  would  in  most  cases,  not  find  the  drug  at  all.     E.  B.  K. 


The  Intervertebral  Foramina  in  INIan.  By  Harold  Swan- 
berg,  ]\Iember  of  American  Association  for  Advancement  of 
Science.  Pp.  95;  11  original  full-page  i)lates.  Chicago:  Chicago 
Scientific  Publishing  Company,  1915. 

Swanberg  presents  a  second  brief  outline  of  the  intervertebral 
structures  dealing  exclusively  with  the  intervertebral  foramina  in 
man.  He  has  described  the  variation  of  the  intervorlebral  foramina 
at  different  levels  and  the  structures  which  pass  through  them. 
This  study  of  these  foramina  emphasizes  the  importance  of  a 
thorough  knowledge  of  the  anatomical  relationships  when  patho- 
logical conditions  are  under  consideration.  This  small  book,  as 
a  supplement  to  his  first  book,  is  of  vahu>  l)oth  to  the  surgeon  and 
to  the  physician,  W.  J.  M. 
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Magnesium  Glycerophosphate  in  Place  of  the  Sulphate  in  the 
Treatment  of  Tetanus. — Zuki.zkr  {Bcrl.  klin.  Wclnt.srhr.,  1915,  lii,  (389) 
states  that  magnesium  glycerophosphate  is  as  effectual  as  magnesium 
sulphate  in  the  treatment  of  tetanus  with  decidedly  less  toxic  action. 
He  ascribes  this  partly  to  the  fact  that  glycerophosphoric  acid  is  a 
cleavage  product  of  lecithin  and  hence  less  toxic  to  nerve  tissue.  Zuelzer 
found  that  the  severest  symptoms  subsided  promptly  under  its  use. 
He  gave  it  in  doses  of  10  c.c.  of  a  25  per  cent,  solution  everj-  three  or 
four  hours  to  moderately  severe  cases.  This  dosage  controlled  con- 
vulsions and  the  patients  were  kept  almost  entirely  free  from  pain. 
This  treatment  can  be  continued  for  days  without  any  untoward  symp- 
toms. No  appreciable  effect  upon  the  pulse  was  observed  under  con- 
tinued treatment.  Animal  experiments  showed  that  the  glycerophos- 
phate produced  a  much  less  marked  fall  in  blood-pressure  as  compared 
with  the  sulphate. 


Extirpation  of  the  Pineal  Body. — Dandy  {Jour.  Expcr.  Med.,  1915, 
xxii,  237)  publishes  his  observations  on  dogs  after  complete  extirjjation 
of  the  pineal  gland.  In  view  of  the  recent  marked  advances  in  our 
knowledge  due  to  a  thorough  study  of  the  other  glands  of  internal 
secretion,  it  was  natural  to  expect  that  some  such  powerful  influence 
on  the  body  might  result  from  the  internal  secretion  of  this  gland. 
The  basis  for  this  assumption  is  chiefly  due  to  clinical  observations  on 
cases  dying  of  tumors  of  this  structure.  The  experimental  data  have 
so  far  led  to  very  inconclusive  results.  In  the  work  here  reported,  the 
complete  removal  of  the  gland  has  been  accomplished  by  a  compara- 
tively simple  operation  and  with  almost  completely  negative  results. 
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The  author's  conclusions  are  as  follows:  (1)  "Following  the  removal 
of  the  pineal,  I  have  observed  no  sexual  precocity  or  indolence;  no 
adiposity  or  emaciation;  no  somatic  or  mental  precocity  or  retarda- 
tion. (2)  Our  experiments  seem  to  have  yielded  nothing  to  sustain 
the  view  that  the  pineal  gland  has  an  active  endocrine  function  of 
importance  either  in  the  very  young  or  adult  dogs.  (3)  The  pineal 
is  apparently  not  essential  to  life  and  seems  to  have  no  influence  upon 
the  animal's  well  being." 


Bacteriotherapy  in  Typhoid  Fever. — ^Jobling  and  Peterson  {Jour. 
Amcr.  Med.  Assn.,  1915,  Ixv,  515)  note  that  during  the  past  few  months 
there  have  been  published  a  number  of  interesting  observations  dealing 
with  the  bacteriotherapy  of  typhoid  fever,  largely  the  result  of  experi- 
ence gained  by  using  sanitarians  in  the  eastern  front  of  the  European 
war.  The  most  encouraging  reports  have  dealt  with  the  therapeutic 
use  of  intravenous  injections  of  sensitized  vaccine.  The  dosage  used 
has  varied  considerably,  from  the  minimum  of  about  50  million  to 
a  maximum  of  800  million.  Ischa  Rawa  considers  the  mortality  reduced 
by  one-half  and  practically  all  the  case  reports  recently  published 
have  shown  similar  results.  However,  isolated  cases  have  been  reported 
in  which  the  injection  of  the  vaccine  was  followed  by  alarming  collapse 
symptoms.  These  reports  emphasize  more  especially  the  increase  in 
peristalsis  with  consequent  danger  of  hemorrhage  and  perforation  and 
the  cardiac  collapse  that  may  result.  Even  subcutaneous  inoculations 
of  immunizing  doses  are  known  to  stimulate  the  intestinal  tract.  In 
view  of  certain  definite  objections  to  the  vaccine  treatment  with 
typhoid  bacteria,  such  as  the  increase  in  peristalsis  and  the  deleterious 
effect  on  the  heart,  the  authors  think  it  rational  to  endeavor  to  obtain 
the  stimulation  of  the  ferments  by  some  means  other  than  one  invohang 
the  danger  of  further  injury  to  the  patient.  Such  a  method  might  be 
found  by  using  the  various  split  products  of  the  bacterium  or  other 
proteins  and  avoiding  those  which  are  known  to  be  the  most  toxic. 
As  Zung,  and  Jobling  and  Strause  have  shown,  the  protoalbumose 
fraction  of  the  protein  split  products  is  usually  very  toxic,  while  the 
secondary  proteoses  are  practically  non-poisonous.  Liidke  has  already 
made  some  applications  of  such  treatment  and  has  reported  very 
favorable  results.  A  series  of  cases  which  the  authors  have  under 
treatment  at  present,  while  not  sufficiently  large  to  permit  definite  con- 
clusions, seems  to  afford  a  very  favorable  confirmation  of  Liidke's 
results.  They  believe  that  the  conclusion  is  warranted  at  present  that 
intravenous  bacteriotherapy  oft'ers  a  reasonably  safe  method  of  treat- 
ment in  select  cases  of  typhoid  fever,  but  that  further  efforts  should  be 
made  to  overcome  the  definite  toxic  effects  which  of  necessity  accompany 
the  injections.  In  the  mechanism  of  the  reaction  the  authors  are  of  the 
opinion  that  the  non-specific  ferments  are  of  considerable  importance. 


Results  Obtained  from  the  Induced  Pneumothorax  Treatment  of 
Pulmonary  Tuberculosis. — Sloan  {Johns  Hopkins  Hosp.  Bull.,  1915, 
xxvi,  289)  presents  a  brief  report  regartling  results  obtained  in  the 
treatment  of  pulmonary  tuberculosis  by  artificial  pneumothorax. 
He  includes  in  this  article  20  cases  previotisly  reported  by  Hanunon 
and  himself  and  adds  23  cases  to  this  series.     The  author  selects  as 


MEDICINE  759 

suitable  for  this  method  of  treatment  patients  showing:  (a)  gross  and 
active  lesions  in  one  lung  with  a  quiescent  lesion  not  extending  below 
the  level  of  the  fourth  rib  in  the  other  lung;  (6)  gross  and  active  lesions 
in  one  lung,  with  a  mildly  active  lesion  not  extending  below  the  level 
of  the  third  rib  in  the  other;  (c)  quiescent  lesions,  bilateral  but  suitably 
located,  with  a  history  of  aggravating  cough  and  profuse  expectoration; 
(d)  arrested  but  suitably  located  lesions,  with  a  previous  history  of 
relapse  whenever  work  was  attempted;  (e)  arrested  lesions,  but  with 
a  history  of  recurring  hemorrhages.  Patients  with  incipient  lesions 
have  been  considered  unsuitable,  except  in  cases  of  hemorrhage.  All 
of  the  patients  treated  had  moderately  or  far  advanced  pulmonary 
tuberculosis,  except  one,  who  had  bronchiectasis.  Those  designated 
as  unsuitable  w'ere  patients  showing:  (a)  gross  and  active  lesions 
extending  below  the  level  of  the  third  rib  on  both  sides;  (6)  an  extensive 
gross  lesion  in  one  lung  and  a  lesion  located  at  the  base  in  the  other; 
(c)  serious  complications  such  as  cardiac  disease,  arteriosclerosis, 
ulcerative  laryngitis,  chronic  diarrhea,  extensive  tuberculous  ostitis 
and  nephritis,  either  acute  or  chronic;  (d)  disease  apparently  of  long 
standing,  as  shown  by  marked  fibrosis  of  the  lungs,  thoracic  deformities, 
decided  cardiac  displacement  and  dyspnea;  (c)  a  history  of  chronic 
alcoholism;  (J)  a  history  of  recurring  hemorrhages  from  both  lungs; 
(g)  a  marked  emphysema;  (h)  an  erratic  or  excitable  temperament; 
(i)  real  or  apparent  old  age.  Of  the  43  cases  treated  no  collapse  of 
lung  was  produced  in  five  cases,  and  only  a  partial  collapse  was  obtained 
in  15  cases.  Those  in  whom  only  a  partial  collapse  was  produced 
seemed  to  experience  as  much  symptomatic  relief  as  those  in  whom  a 
complete  collapse  was  obtained.  Of  the  43  patients  who  were  treated 
from  three  months  to  three  and  a  half  years,  IS  or  41+  per  cent,  have 
died,  and  25  or  58+  per  cent,  are  living.  Of  these  25  living,  8  or  19+ 
per  cent,  of  the  whole,  are  doing  poorly;  11  or  26+  per  cent,  are  doing 
well  and  are  working  part  time.  Six,  or  14+  per  cent,  have  resumed 
all  of  their  former  business  and  social  obligations.  Sloan  in  conclusion 
states  that  the  induced  pneumothorax  treatment  applied  to  the  42 
patients  with  moderately  or  far-advanced  pulmonary  tuberculosis 
and  one  with  bronchiectasis,  influenced  the  progressing  course  of  the 
disease  little  or  none  at  all  in  60  per  cent.  It  did,  however,  stop  dis- 
tressing symptoms  in  a  large  number  of  this  group.  In  addition  the 
author  believes  that  the  fact  that  this  treatment  restored  11  per  cent, 
of  the  patients  to  perfect  health  and  complete  working  capacity  for 
over  two  and  a  half  years  justifies  the  use  of  the  method. 


Typhoid  Fever  in  the  Vaccinated. — Bourges  (B^dl.  de  I'Acad.  de 
Med.,  1915,  Ixxiii,  785)  says  that  among  550  typhoid  patients  at  Brest 
in  the  last  two  years,  fifty-three  had  received  protective  inoculation 
against  typhoid  fever.  In  this  \accinated  group  the  disease  was  of 
mild  or  average  type  in  all  but  five  where  it  was  of  the  severe  type 
and  proved  fatal  to  all.  One  of  these  patients  had  only  received  one 
injection  of  the  vaccine  and  should  be  excluded  as  not  completely 
vaccinated.  Excluding  two  others  of  this  group  who  died  chiefly 
as  a  result  of  secondary  infection,  there  remains  only  two  fatalities  to 
be  ascribed  directly  to  the  typhoid.  This  mortality  compares  very 
favorably  to  a  mortality  of  15.2  per  cent,  occurring  among  those  not 
receiving  the  prophylactic  treatment. 
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The  Employment  of  the  Tuberosity  of  the  Os  Calcis  and  the  Patella 
for  the  Secondary  Covering  of  a  Stump  after  Amputation  for  Suppura- 
tion.— Oehlerecker  {Zentralbl.  f.  Chir.,  1915,  xlii,  473)  calls  attention 
to  a  method  of  later  improving  the  bone  end  left  by  the  removal  of  the 
lower  third  of  the  leg  or  thigh,  when  the  wound  has  been  left  open  for 
drainage  on  account  of  the  presence  of  severe  infection,  at  the  time  of 
the  amputation.  The  principle  in  such  an  operation  is  the  same  as 
that  of  the  Pirigoff  and  Gritti  amputations.  Three  or  four  months 
after  the  amputation,  when  the  infection  has  been  overcome,  the 
wound  surface  has  become  clean  and  the  flap  containing  the  tuber- 
osity of  the  OS  calcis  or  the  patella  has  contracted,  a  secondary  bony 
union  is  obtained  and  the  diaphyseal  end  of  the  diaphysis  covered  by 
an  osteoplastic  flap.  Two  war  cases  are  reported.  In  one  the  ankle 
joint  was  severely  infected,  the  astragalus  necrotic  and  the  soft  tissues 
of  the  lower  part  of  the  leg  and  foot  was  the  seat  of  a  phlegmonous 
inflammation.  A  posterior  flap  was  made  including  a  part  of  the 
tuberosity  of  the  os  calcis,  the  bones  were  divided  at  about  the  junction 
of  the  lower  and  middle  thirds  of  the  leg  and  the  wound  left  open  until 
clean,  about  four  months  later,  when  it  was  much  smaller.  The  bone 
ends  were  freshened  by  a  sharp  curette  and  approximated,  the  heel 
flap  being  held  in  position  by  strips  of  adhesive  plaster.  Firm  and  rapid 
union  resulted  and  the  patient  was  discharged  with  an  artificial  leg, 
the  stump  taking  the  weight  in  an  excellent  manner  without  pain.  The 
same  result  was  obtained  after  an  amputation  through  the  lower  end 
of  the  fennir  with  an  anterior  flap  containing  the  patella,  the  patella 
being  approximated  to  the  lower  end  of  the  fenuir  about  three  months 
after  the  amputation  and  an  excellent  weight-liearing  stump  being 
obtained. 


Fulguration    in    the    Treatment    of    Tumors    of    the    Bladder. — 

Gekagiity  {Surg.,  (Jyncc.  and  Ohst.,  1915,  xxi,  150)  says  that  only  in 
papillomata  has  fulguration  been  destructive,  and  it  has  destroyed  the 
malignant  as  well  as  the  benign  pai)illomata.  Where  the  tumors  are 
cystoscopically  ami  histologically  benign  the  rapidity  of  disappearance 
is  frequently  astonishing.  When  tliey  are  malignant,  the  response 
may  be  extremely  slow  ami  lead  almost  to  discouragement.    Where  they 
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are  distinctly  malignant,  the  response  is  almost  certain  to  be  slow. 
Sometimes  small  malignant  papillomata  will  require  man}-  times  the 
amount  of  treatment  which  would  have  been  necessary  for  a  benign 
papilloma  of  the  same  size.  In  one  case  with  multiple  malignant 
papillomata  covering  the  left  lateral  wall  of  the  bladder  and  the  tumors 
so  fused  at  their  surfaces  that  it  seemed  like  one  large  tumor  mass, 
seventy -five  treatments,  extending  over  a  period  of  nine  months,  were 
necessary  to  entirely  eradicate  the  neoplasms.  No  radical  operation 
could  have  given  as  complete  a  result.  In  the  papillary  carcinoma 
or  sessile  tumors,  where  infiltration  of  the  base  is  always  present,  the 
chances  of  eradication  of  the  tumor  by  this  method  of  treatment  are 
practically  nil,  although  considerable  symptomatic  relief  may  at  times 
be  obtained.  From  the  standpoint  of  ultimate  prognosis  it  is  important 
to  have  a  knowledge  of  the  nature  of  the  growth  removed,  because  in 
three  of  his  cases  in  which  malignant  papilloma  had  been  successfully 
removed,  death  occurred  later  from  metastases,  although  the  bladder 
remained  free  of  tumor.  Furthermore,  recurrences  have  been  encount- 
ered only  in  cases  in  which  malignant  papilloma  had  been  removed. 
It  can  now  be  positively  stated  that  fulguration  should  be  the  treatment 
selected  for  all  papillomata,  benign  or  malignant,  in  which  infiltration 
of  the  bladder  wall  has  not  occurred,  and  that  it  yields  results  in- 
comparabl}-  superior  to  the  most  radical  operative  procedures. 


The  Desiccation  Treatment  of  Bladder  Tumors. — Keyes  (Surg., 
Gyncc.  and  Obst.,  1915,  xxi,  1(39)  applied  the  desiccation  treatment 
(fulguration)  to  27  personal  cases  and  by  adding  those  cases  com- 
municated to  him  by  nine  other  surgeons,  he  was  able  to  report 
12G  cases.  Tumors  of  the  bladder  must  be  classified  as  benign  or 
malignant  in  accordance  with  their  clinical  characteristics,  especially 
their  reaction  to  the  desiccation  treatment.  The  clinical  characteristics 
of  malignancy  are  hardness  of  the  tumor,  intractable  cystitis,  and 
sloughing  or  ulceration  of  the  tumor.  Multiplicity  and  size  of  the 
tumor  militate  against  the  success  of  any  treatment.  The  surgeon 
will  have  to  decide  from  his  own  experience  which  cases  are  to  be 
selected  for  desiccation,  and  which  submitted  to  operation  and  desic- 
cation afterward.  When  a  bladder  contains  more  than  two  or  three 
tumors  we  may  prophecy  a  continual  tendency  to  relapse,  and  we  must 
insist  upon  the  closest  vigilance  after  apparent  cure.  For  two  weeks 
after  each  treatment  the  patient  should  be  within  call  of  the  physician 
qualified  to  care  for  either  infection  or  hemorrhage.  Cures  should  be 
verified  as  follows:  Cystoscopy  must  show  the  bladder  entirely  healed. 
Three  months  later  cystoscopy  must  be  repeated.  One  year  after  this 
it  must  be  repeated  again.  Further  cystoscopic  verification  must  be 
made  at  periods  of  about  three  years.  For  how  long  the  tendency 
to  relapse  continues,  we  do  not  know;  but  after  the  first  year  it  is 
probably  slight.  Death  has  resulted  once  from  hemorrhage  and  twice 
from  "  pericystitis.' ' 


The  Pathological  Diagnosis  of  Tumors  of  the  Bladder  with  Par- 
ticular Reference  to  Papilloma  and  Carcinoma. — Buerger  {Snrg., 
Gyncc.  and  Obst.,  1915,  xxi,  179j  says  that  from  a  study  of  one 
hundred  and  thirteen  tumors  of   the  bladder,  amongst  which  there 
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were  fifty-five  papillomata,  forty-five  papillary  carcinomata,  five 
squamous  carcinomata,  two  metastatic  carcinomata,  and  six  sar- 
comata, he  was  able  to  conclude  that  a  differential  diagnosis  between 
the  papillomata  and  carcinomata  can  be  made  in  almost  all  instances 
on  a  pathological  basis.  Certain  morphological  criteria  were  accepted 
as  indicating  the  existence  or  the  acquisition  of  malignant  traits  in 
any  given  tumor.  These  criteria  were  found  to  be  present  in  parts  of 
the  tumor  that  are  accessible  in  so  far  as  they  can  be  reached  by  cysto- 
scopic  instruments,  and  in  so  far  as  adequate  portions  can  be  removed 
for  histological  examination.  The  changes  that  are  indicative  of 
malignancy  occur,  not  as  heretofore  assumed,  in  the  "depth"  where 
they  may  escape  our  diagnostic  methods,  but  manifest  themselves 
first,  in  the  epithelium,  not  far  from  the  surface,  either  with  or  without 
areas  of  infiltration.  A  test  of  the  morphological  criteria  proved  con- 
clusively that  they  are  dependable  and,  if  adopted,  lead  to  correct 
diagnosis.  Many  of  the  other  loosely  accepted  notions  regarding  the 
malignancy  of  papillomata  per  se  were  found  to  be  fallacious.  Only 
in  one  tumor  out  of  one  hundred  and  thirteen  was  a  papilloma  found 
to  infiltrate  and  still  retain  "normal"  cellular  characteristics. 


Frequency  of  Recurrence  of  Stone  in  the  Kidney  after  Operation. — 

Cabot  and  Crabtree  {Surg.,  Gynec.  and  Obst.,  1915,  xxi,  223)  say 
it  has  been  clearly  shown  that  the  risk  of  these  operations  is  not  great. 
In  their  series  of  155  cases  there  were  5  deaths,  2  following  nephrec- 
tomy, and  1  each  following  nephrotomy,  pyelotomy  and  ureterotomy. 
On  the  basis  of  these  cases  they  can  only  say  to  the  patient  that  the 
risk  of  operation  is  small;  that  the  danger  of  progressive  destruction 
of  the  kidney  by  the  stone,  if  it  is  left,  is  large;  that  the  probability 
of  recurrence  is  considerable;  that  it  depends  somewhat  upon  the  age, 
undoubtedly  somewhat  upon  the  method  of  operation  and  the  skill 
with  which  it  is  carried  out,  but  clearly  somewhat  upon  the  entirely 
unknown  factor — the  liability  or  the  ability  of  that  particular  kidney 
to  form  concretions.  The  outlook  for  the  cases  of  stone  in  the  ureter 
is  apparently  considerably  better.  In  this  small  series  of  21  cases, 
the  probability  of  permanent  cure  seems  to  be  about  two  to  one. 


Note  on  the  Anatomy  of  Imperfectly  Descended  Testes. — Wood 
(Surg.,  Gynec.  and  Obst.,  1915,  xxi,  232)  has  had  the  opportunity  of 
dissecting  six  specimens  of  undescended  testes.  Among  other  findings 
in  five  of  the  six  specimens  the  vas  deferens  was  found  to  terminate 
in  a  series  of  coils  with  a  blind  extremity  which  was  not  attached  to 
the  testis  in  any  way.  These  coils  appear  to  represent  the  globus  minor 
of  the  epididymis.  He  presents  a  study  of  the  subject  and  emphasizes 
that  failure  in  the  descent  of  the  testis  is  due  to  developmental  defects 
that  tak(!  place  very  early  in  fetal  life.  The  degree  of  the  abnormality 
corresi)()nds  to  the  extent  of  interference  in  the  formative  period. 
As  is  well  known,  prior  to  the  fifth  or  sixth  week  the  sex  characteristic 
can  not  be  distinguished.  It  has  seemed  to  Wood  that,  in  the  condition 
here  alluded  to,  the  impress  of  the  stinuilus  that  determines  the  sex 
has  been  deficient,  so  that  the  change  from  the  primary  indifferent 
stage  has  stopped  short  of  perfection.  As  a  consequence  there  are 
definite   anatomical   defects  observed   in   connection  with   the   testis 
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which  may  involve  other  structures  derived  from  the  same  embryo- 
logical  source.  As  the  majority  of  detained  testes  reach  the  scrotum 
by  the  time  of  puberty,  in  the  absence  of  complications  that  demand 
relief  it  would  seem  wise  to  postpone  operation  for  transplanting  the 
testis  in  the  scrotum  until  ample  time  has  been  given  the  organ  to 
descend  naturally.  When  operation  is  undertaken  for  any  reason  a 
effort  should  be  made  to  trace  the  vas,  and  if  it  is  found  not  to  be 
connected  with  the  testis  an  anastomosis  may  be  performed,  particularly 
if  spermatozoa  are  present. 
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Whooping  Cough. — Luttinger  {New  York  Med.  Jour.,  1915,  ci, 
1043)  reports  138  cases  of  whooping  cough  treated  with  stock  vaccines 
prepared  by  the  New  York  Health  Department.  Of  this  series  of  cases, 
115  came  under  treatment  within  the  first  three  weeks  of  the  paroxys- 
mal stage.  According  to  Luttinger,  the  vaccine  treatment  seems  to 
have  decreased  the  paroxysmal  stage  by  over  two  weeks  when  com- 
pared to  cases  in  which  drugs  alone  were  used.  What  was  more  sig- 
nificant to  the  author,  however,  than  the  shortening  of  the  duration  of 
the  paroxysmal  stage,  was  the  prompt  amelioration  of  the  severity  of 
the  paroxysms  which  followed  the  administration  of  the  vaccine  in 
nearly  all  cases.  On  the  other  hand,  the  cases  treated  with  drugs, 
as  a  rule,  showed  first  a  decrease  in  the  number  and  not  in  the  severity 
of  the  individual  paroxysms.  Luttinger  who  states  that  the  vaccine 
seemed  to  have  a  prophylactic  value  when  given  in  sufficiently  high 
dossage. 

Progress  in  the  Use  of  Standard  Salvarsanized  Serum  Intraspinally. 
— Ogilvie  {Med.  Record,  1915,  Ixxxvii,  1002)  in  a  former  paper,  de- 
scribed a  method  of  preparing  in  vitro  a  salvarsanized  serum  of  standard 
strength  suitable  for  administration  intraspinally  in  syphilitic  dis- 
orders of  the  central  nervous  system  and  reported  15  cases  which  had 
been  treated  with  the  preparation.  His  present  paper  deals  with  the 
results  of  continued  treatment  of  the  same  series  of  cases.  Out  of  the 
15  cases,  13  show  a  complete  disappearance  of  all  subjective  manifesta- 
tions, with  improvement  in  the  objective  signs  in  one  way  or  another, 
for  an  average  period  of  one  year,  while  one  showed  moderate  improve- 
ment only,  and  one  failed  utterly  to  respond  to  treatment.  Of  the 
total  number,  11  cases  (6  tabes,  3  paresis,  1  syphilitic  myelitis,  1  cere- 
brospinal syphilis)  show  spinal  fluids  negative  to  the  Wassermann  reac- 
tion in  all  titrations,  with  normal  cell  and  globulin  contents;  2  remain 
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positive,  and  in  2,  recent  analyses  could  not  be  secured.  Ten 
cases  (4  tabes,  4  paresis,  1  syphilitic  myelitis,  1  cerebrospinal  syphilis) 
show  negative  Wassermann  reaction  in  the  blood;  3  remained  positive, 
and  in  2,  recent  analyses  could  not  be  secured.  As  to  the  value  of  the 
treatment  when  systematically  and  judiciously  employed,  further  com- 
ment seems  unnecessary  to  Ogilvie.  To  those  familiar  with  the  resistive 
and  tenacious  character  of  these  diseases  it  will  at  once  be  evident, 
from  a  study  of  this  and  other  reports,  that  the  intraspinal  method 
offers  far  more  in  the  way  of  therapeutic  possibilities  than  the  use  of 
mercury  and  salvarsan  intravenously  alone.  That  the  latter  are  of  the 
greatest  importance  is  readily  conceded,  but  laboratory  evidences  of 
syphilis  in  the  spinal  fluid  are  completely  eradicated  in  but  few  cases 
treated  without  intraspinal  medication.  Ogilvie  states  that  no  matter 
how  striking  the  clinical  improvement  may  be  the  treatment  has  been 
inadequate  unless  this  has  been  accomplished.  He  emphasizes  that 
in  neurological  syphilis  the  field  of  greatest  opportunity  lies  in  institut- 
ing treatment  in  the  predestructive  stage.  With  this  end  in  view  the 
spinal  fluid  should  be  subjected  to  a  rigid  examination  in  every  case 
presenting  indefinite  or  transitory  symptoms  referable  to  the  central 
nervous  system,  whether  the  patient  gives  a  history  of  syphilis  or  not 
and  regardless  of  the  existence  of  a  negative  Wassermann  reaction  in 
the  blood. 


Pollen  Therapy  in  Hay  Fever. — Goodale  {Boston  Med.  and  Surg. 
Jour.,  1915,  clxxiii,  42)  says  that  serobiological  methods  have  shown 
the  same  phylogenetic  relationship  of  the  different  plant  orders  and 
families.  The  application  of  these  discoveries  to  the  treatment  of  hay 
fever  by  injection  of  plant  proteids  promises  to  assist  in  the  selection  of 
the  specific  material  for  a  given  case.  Definite  reactions  are  elicited 
in  hay  fever  by  the  pollen  of  the  exciting  plants,  when  brought  into 
contact  with  an  abrasion  of  the  skin.  The  intensity  of  these  skin 
manifestations  may  be  easily  diminished  by  the  repeated  parenteral 
administration  of  the  proteids  in  question.  Coincident  with  the 
diminution  in  the  skin  reactions,  there  seems  to  occur  an  increased 
tolerance  of  the  exposed  mucous  membranes  to  the  pollens  of  the  plants 
employed.  Pollen  therapy  in  hay  fever  may  be  regarded  at  the  present 
time  as  a  promising  method  of  treatment,  but  its  value  and  the  per- 
manence of  its  results  remain  still  to  be  definitely  established. 


The  Intraspinal  Administration  of  Antitoxin  in  Tetanus.— Xicoll 
{Jour.  Amcr.  Med.  yissn.,  1915,  Ixiv,  1982)  says  that  the  result  of  a 
series  of  animal  experiments  conducted  by  Park  and  himself  was  conclu- 
sive in  showing  that  the  intraspinal  administration  of  tetanus  antitoxin 
was  far  superior  to  the  subcutaneous  and  intravenous  methods  of 
administration.  As  a  result  of  this  experimental  work,  the  following 
method  of  treatment  is  strongly  advised  by  Nicoll:  (1)  Tiie  intra- 
spinal injection  of  from  3000  to  5000  units  into  the  lumbar  region  of 
the  spinal  canal,  preferably  under  an  anesthetic,  the  volume  of  fluid 
injected  being  brought  up  to  10  or  15  c.c.  by  the  addition  of  sterile 
normal  saline,  the  exact  amount  being  regulated  according  to  the  age 
of  the  patient  and  the  amount  of  spinal  fluid  withdrawn.  (2)  The  intra- 
venous injection  of  10,000  units  at  the  same  time.    (3)  The  repetition 
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of  the  intraspinal  dose  in  twenty-four  hours.  (4)  A  subcutaneous  in- 
jection of  10,000  units  three  or  four  days  later.  The  well-recognized 
adjuvants  to  specific  treatment  (quiet,  subdued  light,  sedatives,  etc.) 
should  be  used  to  supplement  the  treatment  as  outlined.  NicoU  reports 
20  cases  of  tetanus  treated  on  this  plan  and  gives  brief  abstracts  of  the 
clinical  histories  of  these  cases.  Of  the  20  cases,  16  recovered.  The 
author  states  that  in  judging  the  effect  of  antitoxin  given  intraspinally 
in  this  series  of  cases,  it  must  be  remembered  that  the  cases  were 
not  selected,  but  that  every  case  of  tetanus  reported  was  given  the 
benefit  of  the  treatment  regardless  of  the  clinical  condition.  The 
series,  therefore,  may  be  said  to  be  fairly  representative  of  the  type  of 
the  disease  occurring  in  and  about  the  City  of  New  York.  A  few  of 
these  patients  would  undoubtedly  have  recovered  if  the  intraspinal 
injection  of  antitoxin  had  not  been  given  or  without  any  treatment 
other  than  symptomatic.  The  results  obtained,  however,  in  the  saving 
of  life  are  so  much  more  favorable  than  those  in  previous  years,  when 
large  doses  of  antitoxin  were  recommended  to  be  given  by  the  intra- 
venous and  subcutaneous  methods,  that  there  can  be  no  reasonable 
doubt  that  the  low  death  rate,  20  per  cent.,  here  obtained  was  largely 
due  to  intraspinal  dosage. 


Intraspinal  Therapy  in  Syphilis  of  the  Central  Nervous  System. — 
Swift  {Jour.  Avicr.  Med.  Assn.,  1915,  Ixv,  209)  believes  that  intra- 
spinal injections  of  autosalvarsanized  serum  or  serum  to  which  a  small 
amount  of  salvarsan  or  mercury  is  added,  is  of  distinct  help  in  certain 
cases  of  tabes  and  cerebrospinal  syphilis.  Not  all  patients  with  these 
diseases  require  intraspinal  treatment.  Many  of  them  respond  well  to 
intravenous  injections  of  salvarsan  combined  with  mercury  and  iotlide 
properly  administered.  In  other  cases,  the  symptoms  and  abnormal 
cerebrospinal  fluid  are  not  controlled  by  general  therapy,  and  it  is 
in  this  class  that  we  believe  the  addition  of  intraspinal  therapy  to  be 
of  value.  Both  the  clinical  side  and  laboratory  evidences  of  active 
disease  should  be  considered,  and  any  treatment  controlled  by  repeated 
examinations  of  the  blood  and  cerebrospinal  fluid.  Although  the 
treatment  of  these  diseases  should  be  systematic,  it  should  not  be  so 
rigid  that  individual  indications  should  be  disregarded.  Not  infre- 
quently one  sees  improvement  only  after  active  treatment  has  been 
discontinued.  Others  seem  to  require  constant  treatment  until  all 
evidences  of  active  disease  have  disappeared.  Only  by  considering 
all  the  factors  can  consistent  beneficial  results  be  obtained. 


The  Starvation  Method  versus  Gradual  Carbohydrate  Reduction 
as  a  Time  Saver  in  the  Treatment  of  Diabetes. — Christian  {British 
Med.  and  Surg.  Jour.,  1915,  clxxii,  929)  says  that  the  starvation  method 
of  Allen  for  rendering  a  diabetic  sugar-free,  in  addition  to  being  a  safe 
method,  has  shortened  very  materially  the  time  required  to  get  a 
patient  with  diabetes  sugar-free,  and  so  permits  of  a  large  part  of  the 
patient's  stay  in  the  hospital  being  devoted  to  building  up  the  patient's 
tolerance  for  carbohydrates.  To  put  it  another  way,  the  method  saves 
for  the  patient  and  for  the  hospital  one  or  two  weeks  of  time. 
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Etiological  Relationship  of  Syphilis  to  Chorea  of  Sydenham. — 
KoPLiK  {Arch.  Pcdiat.,  1915,  xxxii,  561)  reports  his  investigation  of 
cases  of  Sydenham's  chorea  with  a  view  to  proving  an  etiological 
relationship  with  syphilis.  He  avers  the  clinical  connection  between 
chorea  and  endocarditis  and  between  chorea  and  rheumatic  joint 
manifestations  and  states  it  as  his  belief  that  all  chorea  of  the  Syden- 
ham type  seems  to  be  of  an  infectious  nature.  By  investigating  11 
cases  of  chorea  he  found  no  positive  Wassermann  reaction  and  no 
clinical  or  physical  evidence  of  syphihs.  By  intravenous  injection  of 
salvarsan  in  7  cases  of  chorea  there  Avas  no  especial  improvement  and 
certainly  no  "striking  effect"  has  had  been  averred.  He  does  not 
believe  there  is  any  connection  between  the  two  diseases  and  from 
the  results  of  his  investigation  he  concludes  that  salvarsan  has  no  more 
value  in  chorea  than  what  has  hitherto  been  used  in  treating  this 
disease. 


Congenital  Syphilis  in  Infants, — M.  Soldin  and  F.  Lesser  (Dcidsch. 
med.  Wchnschr.,  1915,  xli,  429)  present  the  symptom-complex  of  a 
number  of  cases  which  have  merely  a  suggestion  of  syphilitic  disease 
and  in  which  the  Wassermann  reaction  was  uniformly  negative.  The 
infants  suffered  primarily  from  nutritional  disorders.  Symptoms  which 
suggested  congenital  syphilis  in  these  cases  were  sniffling,  discrete  rose- 
colored  macules  on  the  soles  of  the  feet  showing  no  infiltration,  post- 
cervical  lymphatic  enlargement  only  as  large  as  rice  kernels,  and  occa- 
sionally a  slight  and  temporary  enlargement  of  the  liver  and  spleen. 
In  every  one  of  these  cases  the  mother  was  found  to  have  a  positive 
Wassermann  reaction  and  so  turned  a  suspicion  of  the  disease  due  to  a 
faint  symptom,  to  a  conviction  of  the  presence  of  a  luetic  taint.  Toxic 
substances  may  have  been  transmitted  to  the  child  from  its  syphilitic 
mother  sufficient  to  account  for  the  suggestive  symptom  and  yet  the 
question  may  arise  if  the  child  be  actually  a  spirochete  carrier.  Again 
all  syphilitic  symptoms  of  an  active  kind  can  be  absent  for  many 
years  and  then  suddenly  develop.  Systematic  observation  in  families 
afflicted  with  congenital  syphilis  show  that  in  one-half  the  cases  con- 
genital syphilis  is  latent  during  the  early  years.  For  practical  pur- 
poses the  authors  lay  down  the  rule,  not  to  be  content  with  a  negative 
Wasscrmami  reaction  in  an  infant  with  suggestive  luetic  signs  but  to 
also  examine  the  blood  of  its  mother. 


Treatment  of  ScarletFever. — R.Koch  {Dcvtsch.  mrdA\'ch?ischr., 1^15, 
xli,  372)  compares  the  scarlet  fever  statistics  of  Barasch  with  his  own 
and  draws  conclusions  as  to  specific  treatment  in  tliis  tlisease.  In  ten 
}'ears  Barasch  reports  1438  cases  of  scarlet  fever  with  a  mortality  of 
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15  per  cent.,  only  6.6  per  cent,  of  deaths  occurring  after  the  third 
day.  Koch  reports  263  cases  in  one  year  with  a  total  of  three  deaths, 
or  1.1  per  cent.  In  Barasch's  cases  no  specific  treatment  was  carried 
to  a  definite  conclusion,  the  treatment  being  general.  In  Koch's  cases 
28  of  the  most  severe  cases  were  treated  by  intravenous  injection  of 
"convalescent  serum,"  taken  from  patients  convalescent  from  scarlet 
fever.  Of  the  28  cases  but  1  died.  Of  12  cases,  not  quite  as  severe 
which  were  treated  Avith  normal  human  serum,  1  died.  Koch  remarks 
the  difference  in  the  two  mortality  records  and  implies  that  the  small 
percentage  in  his  cases  is  due  to  the  employment  of  the  serum.  In  Bar- 
asch's cases  122  out  of  217  cases  died  during  the  first  three  days  through 
general  intoxication.  It  is  in  the  very  grave  cases  that  the  "  convales- 
cent serum"  has  its  greatest  effect  when  given  early  and  in  sufficiently 
large  doses,  50  c.c.  for  small  children  and  100  c.c.  for  older  cases.  The 
serum  has  little  if  any  effect  when  used  in  cases  with  complications  of 
scarlet  fever.  The  serum  should  be  gathered  from  a  number  of  con- 
valescent cases  and  mixed.  It  is  sterilized  and  combined  with  0.5  per 
cent  of  a  4  per  cent,  carbolic  acid  solution. 


Localizing  Brain  Symptoms  as  Early  Events  in  Tuberculous  Men- 
ingitis.—C.  0.  Hawthorne  {British  Jour.  Child.  Dis.,  1915,  xii,  232) 
reports  2  cases  of  tuberculous  meningitis  which  began  during  apparent 
good  health  with  motor  phenomena  suggestive  of  a  localized  cerebral 
lesion.  One  child  vomited  and  the  following  day  was  foimd  to  have 
a  paralysis  of  the  left  face  and  left  arm  which  cleared  up  in  forty-eight 
hours,  to  be  followed  a  day  later  by  convulsive  seizures  of  these  parts, 
following  which  paralysis  was  again  noted  but  other  clinical  signs  absent, 
including  the  fundus  of  the  eye  and  the  spinal  fluid.  The  paralysis 
disappeared  entirely  later  on  only  to  usher  in  the  frank  signs  of  a 
tuberculous  meningitis.  The  other  child  was  suddenly  seized  with 
right-sided  convulsions  which  ceased  in  several  hours  and  next  day 
there  w'ere  no  clinical  signs  of  disease  to  be  found.  Within  three  days 
convulsive  seizures  again  appeared  and  he  later  developed  a  tubercu- 
lar meningitis  which  was  proven  at  autopsy.  Convulsions  and  paresis 
usually  come  late  in  this  disease  and  to  explain  the  early  symptoms 
mentioned  in  the  above  2  cases,  the  author  suggests  that  the  sudden 
and  limited  motor  phenomena  marked  the  arrival  of  the  specific  irri- 
tant within  the  cranial  cavity  and  its  application  to  a  localized  area 
of  brain  tissue.  Presumably,  the  effect  of  such  emboli  on  the  motor 
cortex  would  be  capable  of  producing  cortical  disturbances  which 
express  themselves  clinically  either  as  unilateral  paresis  or  unilateral 
convulsion  followed  after  a  time  by  local  recovery  of  nerve  function 
and  still  later  by  generalized  signs  of  a  meningitis  from  an  extending 
infection.  It  does  not  seem  possible  to  carry  the  position  further  than 
to  say  that  at  times  the  arrival  of  the  infection  in  this  disease  may  be 
marked  by  limited  motor  phenomena  suggestive  of  a  localized  cerebral 
lesion. 


I 


Immunization  against  Measles. — C.  Hermann  (Arch.  Pcdiat.,  1915, 
xxxii,  503)  reports  a  series  of  tests  in  immunizing  infants  against  measles. 
The  basis  for  his  idea  is  that  infants  under  five  months  are  relatively 
immune  to  measles  or  when  they  are  infected  the  disease  appears  in  a 
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mild  typical  form.  Under  two  months  infants  are  absolutely  immune. 
The  immunity  becomes  less  marked  toward  the  end  of  tbe  first  year 
and  during  he  second  year  is  entirely  absent.  Infants  under  five 
months  coming  in  intimate  contact  with  measles  without  being  infected 
frequently  do  not  contract  the  disease  when  exposed  later.  One  attack 
of  measles  usually  protects  for  life.  Also  the  immunity  cannot  be  trans- 
ferred by  the  mother  solely  through  the  breast  milk  for  artificially 
fed  infants  are  also  immune.  The  infant  possibly  elaborates  its  own 
antibodies.  Also  the  nasal  discharge  contains  the  virus  twenty-four 
hours  before  the  appearance  of  the  eruption  in  measles.  Based  on  these 
facts  the  theory  is  to  inoculate  infants  under  five  months  with  measles 
virus,  thereby  conferring  an  immunity  by  manufacturing  antibodies 
while  the  child  is  least  susceptible  or  at  most  will  take  the  disease  in 
a  mild  atypical  form.  Up  to  this  time  40  infants  have  been  inoculated 
at  the  following  ages :  1  at  two  and  a  half  months ;  4  at  three  months ; 
3  at  three  and  a  half  months;  6  at  four  months;  15  at  four  and  one 
half  months,  and  11  at  five  months.  The  majority  of  the  infants 
showed  no  distinct  reaction.  Fifteen  had  a  slight  rise  of  temperature 
from  the  eighth  to  the  fourteenth  day  and  in  a  few  instajices  a  few- 
indistinct  spots  were  noticed.  Of  these  cases,  4  over  one  year  of  age 
have  since  come  in  intimate  contact  with  measles  and  have  not  con- 
tracted the  disease  and  in  addition,  2  of  the  40  cases  were  reinoculated 
at  the  age  of  twenty-one  and  twenty-three  months  respectively,  the 
result  being  negative  in  both.  Material  for  inoculation  consists  of 
mucous  from  the  nose  of  otherwise  healthy  children  taken  twenty- 
four  hours  before  the  measles  eruption  appeared.  It  was  taken  on 
small  cotton  swabs  and  kept  in  glass  vials  containing  a  moist  piece  of 
blotting  paper  at  the  bottom.  The  inoculations  Avere  made  by  applying 
the  swab  gently  to  the  nasal  mucous  membrane.  It  would  be  desir- 
able to  devise  some  method  by  which  the  infectious  material  could 
be  made  to  retain  its  virulence  for  more  than  twenty-four  hours. 


Erysipelas  Treated  with  Whole  Blood  from  Convalescent  Patient.— 
A.  D.  Kaiskr  (.Ink.  Pvdiat.,  191.'i.  x.xxii,  r)19)  reports  a  ca^e  of  ery- 
sipelas in  a  girl,  aged  six  years,  which  resisted  all  usual  remedies  includ- 
ing antistreptococcic  serum.  The  areas  involved  were  the  entire  left 
arm,  the  chest  and  upper  abdomen,  and  the  streptococcus  was  obtained 
in  culture.  Seven  ounces  of  blood  were  taken  from  an  adult  case 
convalescing  from  erysipelas  and  injected,  after  citration  by  Zingher's 
method,  into  seven  different  muscles  of  the  child's  body.  The  child's 
temperature  dropped  to  100°  in  twelve  hours  and  to  normal  within 
twenty-four  hours,  accompanied  by  a  disappearance  of  the  redness, 
swelling  and  tenderness  and  a  marked  general  improvement  which 
was  rapid  and  uninterrupted.  The  adult  convalescent's  temperature 
had  been  normal  for  five  days  and  the  streptococcus  had  also  been 
grown  in  culture  from  the  lesions.  The  j^rotective  bodies  in  the  blood 
of  the  convalescent  apparently  acted  with  success  and  this  method  is 
urged  in  severe  cases  where  the  outcome  looks  dubious  if  a  suitable 
donor  can  be  obtained. 
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The  Question  of  Autoinfection  Complicating  Pregnancy  and  the 
Puerperal  State. — Zangemeister  and  Kirstein  {Arch.  f.  Gynalc,  1915, 
civ)  had  carried  out  minute  clinical  studies  and  observations  upon 
pregnant  patients  to  determine  the  question  of  the  possibility  of  auto- 
infection. Without  going  into  elaborate  details  regarding  their  in- 
vestigations, they  conclude  that  bacteria  capable  of  producing  rise  of 
temperature  and  other  disturbance,  are  present  in  and  about  the 
genital  tract  of  pregnant  patients  who  have  never  been  internally 
examined ;  that  these  bacteria  make  their  way  upward  into  the  vagina, 
so  that  while  they  were  found  in  the  lower  portion  in  the  genital  tract 
in  89  per  cent,  of  cases  examined;  in  25  per  cent,  of  cases  examined 
they  were  also  found  in  the  upper  portion.  Clinical  studies  in  the  oc- 
currence of  fever  in  patients  in  whom  germs  were  found  in  the  genital 
tract  before  labor  showed  that  these  bacteria  can  undoubtedly  produce 
infection  entirely  independently  of  any  bacteria  introduced  during 
examination  or  manipulation.  These  observations  have  been  con- 
firmed by  others,  so  that  there  is  a  considerable  mass  of  accurate 
clinical  observation  to  establish  these  facts.  What  are  the  practical 
conclusions  to  be  drawn?  When  we  consider  the  course  of  spontaneous 
labor  in  a  normal  patient,  we  find  that  the  escape  of  amniotic  liquid, 
passage  of  placenta  and  membranes,  and  of  the  blood  and  serum  which 
follow,  all  tend  to  carry  bacteria  from  above  downward  and  outward. 
The  blood  serum  which  follows  the  removal  of  the  placenta  is  the  best 
possible  application  to  the  wounds  received  during  labor.  So  long 
then  as  the  course  is  from  above  downward  and  the  uterine  sinuses 
are  promptly  plugged  by  sterile  coagula,  and  the  womb  remains  con- 
tracted, the  patient  should  escape  serious  infection.  But  frequent 
examinations,  manipulations,  and  unsuccessful  attempts  at  delivery 
carry  these  germs  into  bruised  and  wounded  tissues,  to  the  cervix 
and  produce  infection.  In  difficult  cases  where  labor  has  been  prolonged 
much  of  the  success  of  delivery  by  addominal  section  lies  in  the  fact 
that  the  infected  lower  portion  of  the  genital  tract  is  not  entered,  but 
that  the  child  is  removed  through  the  upper  uninfected  portion. 


External  Version  in  the  Treatment  of  Placenta  Previa. — Zalewski 
{Arch.  f.  Gyniik.,  1915,  civ)  publishes  the  results  of  his  observations 
on  this  method  in  the  Clinic  at  Breslau.  Out  of  192  cases  of  placenta 
previa  studied,  9  were  treated  by  tamponing  the  vagina  and  cervix 
with  iodoform  gauze  and  giving  quinin.  The  maternal  mortality 
was  11  per  cent.,  the  fetal  mortality  57  per  cent.,  the  percentage  of 
puerperal  fever  66.6  per  cent.  In  40  cases  the  rupture  of  the  membranes 
was  the  method  employed,  in  47.5  per  cent,  labor  proceded  spontane- 
ously.    There  was  no  maternal  mortality  and  7  per  cent,  fetal  mor- 
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tality.  These  results  were  obtained  among  the  spontaneous  labors 
only.  After  the  membranes  were  ruptured,  in  21  eases  further  inter- 
ference was  necessary;  in  2  the  tampon  was  used,  in  12  combined 
version  and  slow  extraction,  in  7  the  use  of  the  dilating  bag.  By  those 
who  use  bimanual  version  with  prolonged  extraction,  the  maternal 
mortality  is  commonly  established  at  5  per  cent.,  but  the  fetal  mortality 
varies  from  50  to  84  per  cent.  Regarding  the  use  of  the  dilating  bag, 
there  is  always  the  uncertainty  that  while  the  bag  may  secure  a  certain 
degree  of  dilatation,  spontaneous  delivery  will  not  necessarily  follow. 
The  patient's  strength  may  become  exhausted,  or  her  nervous  condition 
be  such  that  no  efficient  effort  at  delivery  is  made.  Under  these  cir- 
cumstances the  additional  manipulation  of  the  bag  is  a  serious  danger, 
and  the  statistics  of  placenta  previa  show  that  frequent  manipulation 
greatly  increases  the  maternal  mortality.  The  writer  calls  attention 
to  the  value  of  dilating  bags  made  of  animal  membrane,  such  as  the 
bladder  of  the  sheep  or  pig.  These  can  be  rendered  thoroughly  sterile, 
can  be  kept  in  small  flasks  ready  for  use,  are  less  liable  to  burst  than 
rubber  bags,  do  not  undergo  such  change,  are  smaller  in  bulk,  and  thus 
can  be  introduced  through  a  narrow  cervix.  They  are  also  very  cheap. 
Pressure  with  a  very  firm  bag  in  cases  of  placenta  previa  seems  to  be 
better  than  with  a  more  elastic  rubber  bag.  The  writer  also  calls 
attention  to  the  dangers  of  the  puerperal  period  in  placenta  previa, 
and  especially  from  postpartum  hemorrhage.  In  12  cases  of  central 
placenta  previa  the  placenta  was  manually  removed,  and  3  of  these 
patients  perished  from  postpartum  hemorrhage.  To  prevent  this  the 
writer  used  secacornin  in  doses  of  2  c.c.  combined  with  similar  doses 
of  pituglandol.  The  intra-uterine  tampon  was  also  employed.  In  2 
cases  Momburg's  bandage  was  used,  apparently  to  advantage.  It 
seemed  to  control  hemorrhage  until  the  uterus  could  be  thoroughly 
tamponed.  The  writer  recognizes  the  danger  of  the  tampon  and  urges 
the  general  practitioner  not  to  apply  the  tampon  in  central  placenta 
previa,  to  interfere  with  the  patient  as  little  as  possible,  and  to  send 
her  promptly  to  hospital.  He  seems  to  have  had  no  experience  with 
delivery  by  section  in  these  cases  and  considers  it  something  which  is 
as  yet  a  radical  proposition,  having  a  very  limited  application.  Up 
to  the  present  time  the  reviewer  has  treated  22  cases  of  placenta  previa, 
some  of  them  exsanguinated  and  brought  to  hospital  by  ambulance 
in  emergency,  by  delivery  by  abdominal  section.  All  of  the  mothers 
have  recovered  and  those  children  who  were  in  fair  condition. 


Hunger  Fever  in  the  Newborn. — Mayer  {Arch.  f.  Gynalc,  1915,  civ) 
reports  studies  in  newborn  infants  in  Sellheim's  Clinic  in  Tubingen. 
It  is  often  observed  that  the  newborn  infant  loses  from  six  to  eight 
oimces  during  the  first  week  or  ten  days  after  its  birth.  If  ihe  loss  of 
weight  is  rapid  the  temperature  rises  and  both  find  their  highest  point 
at  tile  third  or  fourth  day,  occasionally  as  late  as  the  sixth  day.  Some 
infants  show  marked  thirst  during  this  period.  In  seeking  a  cause  it  is 
natural  to  consider  the  part  played  by  bacteria  in  the  intestine,  and 
also  by  the  passage  of  urates  and  uric  acid  from  the  kidneys.  It  is 
thought  when  the  intestinal  condition  is  not  normal  that  the  abnormal 
bowel  permits  the^absorption  of  bacteria  and  toxins  which  the  healthy 
bowel  resists,  thus  causing  the  fever.     By  clinical  observation  it  is 
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found  that  a  mother  who  has  fever  does  not  furnish  healthy  milk  to 
her  child,  and  this  is  also  true  of  women  suffering  from  pronounced 
albuminuria.  There  is  probably  a  relation  between  the  nourishment 
of  the  mother  and  the  condition  of  the  infant's  bowel.  The  effort  to 
furnish  infants  with  sterilized  mother's  milk  lessened,  in  the  Clinic, 
the  number  of  cases  of  hunger  fever.  Such  fever  still  occurred  for  which 
there  was  no  adequate  explanation.  Fortunately  these  cases  are  rarely 
severe  or  fatal. 


The  Cause  of  Chorea  Complicating  Pregnancy. — Albrecht  (Ztschr. 
f.  Geburtsh.  u.  Gynalc,  1915,  Ixxvi)  describes  the  case  of  a  primipara, 
aged  twenty-two  years,  who  was  taken  with  chorea  at  the  beginning 
of  the  first  pregnancy.  Her  condition  became  pronounced  and  she  was 
treated  by  intragluteal  injection  of  20  c.c.  normal  pregnancy  serum. 
In  twenty-four  hours  the  choreic  movements  had  ceased  and  the  patient 
was  much  better.  She  also  gained  somewhat  in  weight.  He  adds  the 
case  of  a  girl,  aged  sixteen  years,  in  whom  chorea  appeared  at  the  time 
when  menstruation  became  established.  From  the  study  of  these 
cases  he  believes  that  chorea  is  an  intoxication  in  the  pregnant  patient 
with  substances  formed  by  the  embryo,  or  in  patients  at  puberty 
with  substances  produced  by  the  glands  which  form  the  internal 
secretions. 


Icterus  of  the  Newborn  an  Infectious  Disease. — Pfaltzer  (Ztschr. 
f.  Geburtsh.  u.  Gynalc,  1915,  Ixxvi)  describes  a  series  of  cases  of  what  is 
termed  "nuclear  icterus  in  the  newborn."  This  disease  shows  its 
most  important  changes  in  the  nervous  system  and  nuclei  of  the  cerebral 
tissues,  showing  yellow  discoloration,  and  also  the  ganglia.  The  writer 
draws  attention  to  the  esophagus  as  the  site  of  infection,  probably 
with  the  colon  bacillus.  The  fact  that  children  frequently  put  their 
fingers  and  other  objects  into  the  mouth  readily  explains  the  occurrence 
of  such  infection.  A  toxin  produced  by  the  bacillus  circulating  in  the 
blood  would  account  for  the  lesions  in  the  muscles  and  in  the  nervous 
system.  It  is  interesting  to  note  that  in  the  muscle  fibers  some  of  the 
most  characteristic  changes  were  observed.  In  this  connection  it 
must  be  remembered  that  such  infection  is  rarely  caused  by  one  germ 
only,  but  staphylococci  and  streptococci  may  undoubtedly  be  present. 
In  those  cases  where  it  was  thought  that  no  infection  was  present  the 
characteristic  changes  in  the  muscle  bundles  were  absent.  This  con- 
dition also  calls  attention  to  the  frequent  infection  of  the  infant  from 
the  umbilicus.  The  practical  conclusion  of  these  investigations  lies 
in  the  necessity  for  strict  asepsis,  and  that  the  child's  mouth  be  invaded 
as  rarely  as  possible. 

The  Cause  of  Icterus  Neonatorum. — Heynemann  {Ztschr.  f.  Geburtsh. 
u.  Gynak.,  1915,  Ixxvi)  has  studied  icterus  neonatorum  in  the 
Clinic  at  Halle,  and  finds  that  the  cause  is  primarily  a  variation  in 
the  function  of  the  liver  cells  in  the  early  days  of  life.  The  congested 
condition  of  the  liver  predisposes  to  this,  with  the  rapid  disintegration 
of  the  red  blood  corpuscles.  Of  this  we  do  not  know  the  precise  cause. 
Evidently  anything  happening  during  labor  which  especially  increases 
pressure  upon  the  child's  body  forces  blood  into  the  liver,  or  any  infec- 
tion which  should  attack  the  blood  would  produce  icterus. 
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Diagnosis  and  Treatment  of  Vulvovaginitis  in  Children.  —  Some 
very  interesting  suggestions  upon  these  subjects  are  made  in  a  recent 
article  by  C.  C.  Norris  {Jour.  Amer.  Med.  Assn.,  1915,  Ixv,  327). 
Norris  calls  attention  to  the  difficulty  in  demonstrating  gonococci  in 
smears  obtained  in  the  ordinary  manner,  from  chronic  cases,  even 
though  the  patient  may  still  harbor  active  organisms.  The  ability 
to  make  such  demonstrations  is  of  the  greatest  importance,  however, 
in  determining  the  point  at  which  the  case  may  be  considered  cured 
and  treatment  stopped,  for  other  theoretical  means  of  determining 
this,  such  as  the  complement-fixation  test,  have  proved  entirely  unre- 
liable in  gonorrheal  vaginitis  of  children.  Norris  has  found  the  following 
technique  exceedingly  valuable  for  this  purpose:  The  child  is  placed 
in  an  elevated  position,  so  that  fluid  will  not  run  out  of  the  vagina,  and 
with  a  soft  rubber  eye-syringe  about  a  half-ounce  of  1  to  5000  bichloride 
solution,  made  up  in  normal  salt,  is  injected.  It  is  important  to  have 
the  patient  in  such  a  position  that  the  vagina  will  be  ballooned  out  by 
the  atmospheric  air.  With  the  vagina  thus  partly  filled  with  solution 
and  thoroughly  distended,  a  smooth  glass  rod  is  introduced  and  the 
various  parts  of  the  vagina  are  rubbed  with  it  for  the  purpose  of  detach- 
ing any  adherent  secretion.  In  a  further  effort  to  obtain  material 
the  solution  may  be  forced  in  and  out  a  number  of  times  with  the 
syringe.  The  solution  thus  obtained  is  centrifuged  for  twenty  minutes 
at  high  speed,  and  the  sediment  examined  in  the  usual  way.  Where 
this  procedure  is  negative  in  suspected  cases,  the  following  addition 
is  advocated  by  the  author:  On  the  day  preceding  the  bacteriologic 
examination  the  entire  vagina  is  painted  with  a  fairly  strong  silver  nitrate 
solution — 5  to  10  per  cent.,  according  to  the  age  of  the  patient — in 
order  to  produce  a  distinct  reaction.  On  the  following  tlay  washings 
are  obtained  in  the  manner  described  above,  and  will  often  show  gono- 
cocci when  they  previously  were  negative.  In  21  chronic  cases,  Norris 
says  that  he  obtained  positive  results  in  45  per  cent,  with  ordinary 
smears,  in  75  per  cent,  with  simple  washings,  and  in  97  per  cent,  with 
washings  preceded  by  chemical  irritation.  He  does  not  think  it  is  safe  to 
consider  that  a  cure  has  been  affected  until  negative  findings  have  been 
obtained  at  three  consecutive  bacteriologic  cxiiminations  at  two-week 
intervals,  no  treatment  having  been  employed  in  the  meantime,  and 
the  last  examination  having  been  i)receded  by  irritation  with  silver 
nitrate.  With  regard  to  treatment,  the  author  lays  great  stress  on  the 
necessity  for  perseverance,  even  in  face  of  the  apparent  disappearance 
of  symptoms.  In  tiie  treatment  which  he  has  adopted,  he  tlepends 
largely  on  the  well-known  fact  that  dessication  quickly  destroys  the 
gonococcus.  With  the  patient  in  the  knee-chest  or  Sims'  pi)sition,  or 
in  the  case  of  an  infant,  with  the  buttocks  elevated  by  the  nurse,  the 
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vagina  is  ballooned  out  imtil  it  is  well  distended.  In  the  majority  of 
instances,  the  hymen  should  be  sacrificed,  in  order  to  give  more  thorough 
drainage  and  greater  accessibility  for  treatment.  The  vagina  is  thor- 
oughly washed  with  a  weak  permanganate  solution,  and  is  then  swabbed 
with  a  25  per  cent,  argyrol  solution,  the  latter  being  employed  chiefly 
as  a  cleansing  agent.  After  the  argyrol  has  been  applied,  the  vagina  is 
dried  thoroughly  with  a  thin  strip  of  gauze,  an  empty  atomizer  being 
used  to  complete  the  drying.  The  child  is  now  left  in  the  Sims  position 
for  twenty  to  thirty  minutes,  care  being  observed  to  keep  the  vagina 
well  distended  with  air  during  this  time.  As  a  final  step,  it  is  flooded 
with  a  weak  solution  of  silver  nitrate,  starting  with  1  or  2  per  cent., 
this  gradually  being  increased  as  the  vaginal  mucosa  becomes  more 
resistant.  These  treatments  are  given  three  times  a  week,  the  vagina 
being  washed  out  daily  by  the  mother  or  nurse  with  a  weak  perman- 
ganate or  argyrol  solution  by  means  of  a  soft  rubber  eye-syringe.  Norris 
admits  that  this  treatment  is  hardly  adapted  to  dispensary  work, 
owing  to  the  amount  of  time  required.  He  says  that  in  14  cases  treated 
in  this  manner,  a  cure,  as  determined  by  the  criteria  described  above 
was  obtained  in  an  average  of  twelve  weeks,  dating  the  cure  from  the 
first  of  the  three  negative  e::aminations.  The  most  persistent  case 
lasted  eighteen  weeks,  recurrence  having  taken  place  after  two  negative 
examinations,  gonococci  being  found  in  the  final  test  preceded  by  silver 
nitrate  irritation.  In  conclusion,  the  author  insists  upon  the  necessity 
for  observing  thoroughness  and  regularity  in  carrying  out  the  treat- 
ment. He  believes  that  the  simple  instillation  into  the  vagina,  often 
at  irregular  intervals,  of  various  solutions,  as  is  frequently  practised, 
is  of  little  value  in  the  treatment  of  the  disease. 


Pelvic  Varicocele. — Tlii.s  subject,  wliich  was  discusj-ed  in  tliis  depart- 
ment a  year  or  so  ago,  has  been  again  brought  before  the  profession  in  a 
recent  paper  by  Pinkham  (Amcr.  Jour.  Ohst.,  1915,  Ixii,  244).  He  calls 
attention  to  the  fact  that  the  chief  symptom  complained  of  by  many 
women  seeking  advice  for  so-called  female  troubles  is  a  persistent, 
dull  aching  pain  in  the  left  iliac  region,  in  some  instances  relieved  by 
the  recumbent  position,  aggravated  by  standing  or  walking,  and  usually 
worse  at  the  menstrual  periods.  Often  no  definite  pelvic  lesion  is 
palpable.  Many  of  these  women  are  told  they  have  "  chronic  oophoritis' ' 
or  that  they  have  nothing  at  all  the  matter;  as  Pinkham  points  out, 
however,  the  fact  is  too  frequently  overlooked  that  there  is  always  a 
good  reason  for  physical  suffering.  Pinkham  believes  that  the  true 
cause  of  the  trouble  in  many  cases  of  this  sort  is  a  varicose  condition 
of  the  veins  of  the  broad  ligament,  producing  a  lesion  analogous  to 
varicocele  in  the  male.  It  occurs  much  more  frequently  on  the  left 
side  than  the  right,  probably  because  of  the  fact  that  on  the  former 
side  the  ovarian  vein  runs  upward  and  inward  to  the  renal  vein,  which 
it  enters  at  right  angles;  it  is  very  poorly  supplied  with  valves,  and 
anything  which  would  interfere  with  the  free  flow  of  blood  would 
produce  venous  engorgement.  The  vein  on  the  right  side,  on  the  other 
hand,  has  a  shorter  course,  entering  the  inferior  vena  cava  directly 
at  an  acute  angle.  Pinkham  thinks  that  women  who  have  home 
children  are  more  apt  to  develop  a  varicose  condition  of  the  broad 
ligament  veins  than  are  nullipara,  though  it  may  occur  in  the  latter 
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also.  Subinvolution  of  the  uterus,  loss  of  support  due  to  lacerations  of 
the  birth  canal,  and  retroversion  of  the  uterus  all  tend  to  favor  venous 
stasis  in  the  parturient  woman,  while  an  adherent  sigmoid,  with  asso- 
ciated constipation,  may  be  the  underlying  factor  in  a  nullipara. 
The  author  strongly  believes  that  if  more  attention  were  paid  to  the 
possible  existence  of  pelvic  varicosities,  the  results  of  surgical  intervev- 
tion  in  cases  of  indefinite  pelvic  pain  would  be  vastly  improved.  The 
diagnosis,  he  admits,  must  often  be  made  by  elimination.  The  treat 
ment  he  advises  is  double  ligation  of  the  varicosities,  with  excision  of 
the  intervening  area.  He  reports  a  number  of  cases  in  which  this 
procedure  has  been  carried  out,  apparently  with  exceedingly  favorable 
end-results. 


Repair  of  the  Ureter  with  Small  Intestine.— An  interesting  case  is 
reported  by  B aub at  .(Calif .  State  Jour.  Med.,  1915,  xiii,  70),  in  which 
an  extensive  ureteral  injury  was  repaired  by  means  of  a  segment  of 
intestine,  and  a  kidney  thus  saved  that  would  otherwise  have  had  to  be 
sacrificed.  The  patient  was  a  woman,  aged  thirty  years,  who  a  few 
months  before  coming  under  Barbat's  observation  had  undergone 
an  operation  for  extensive  pelvic  inflammatory  disease,  with  widespread 
adhesions  and  much  distortion  of  the  normal  relations.  The  operator 
had  inadvertently  included  the  right  ureter  in  one  of  his  sutures.  A 
collection  of  urine  formed  in  the  region  of  McBurney's  point,  and  was 
evacuated  by  a  superficial  incision,  following  which  a  urinary  fistula 
formed  at  this  point,  and  continued  to  discharge.  At  a  subsequent 
operation  about  1|  inches  of  the  ureter  were  found  to  be  lacking;  an 
unsuccessful  attempt  was  made  to  form  a  new  ureter  by  sewing  ad- 
jacent tissues  around  a  ureteral  catheter  introduced  from  the  bladder, 
but  this  produced  no  improvement  in  the  condition.  "\Mien  first 
seen  by  Barbat,  the  patient  presented  a  small  fistula  in  the  region  of 
McBurney's  point,  through  which  clear,  bacteria-free  urine  was  con- 
stantly discharged.  Indigo-carmine  appeared  here  at  about  the  same 
time  as  from  the  left  ureteral  orifice  in  the  bladder;  it  seemed  prol)able, 
therefore,  that  the  right  kidney  was  functionally  unimpaired,  and 
worth  preserving,  if  possible.  At  operation,  numerous  intestinal 
adhesions  were  separated,  after  whicli  the  ureter  could  be  traced  down 
to  a  mass  corresponding  to  the  bottom  of  the  fistula.  It  was  ligated 
and  cut  close  to  this,  the  proximal  end  being  lifted  up  and  temporarily 
clamped.  A  loop  of  iUum  about  7  inches  long  was  then  isolated,  con- 
tinuity of  the  intestinal  tract  being  reestablished  by  means  of  a  jNIurphy 
button.  Great  care  was  taken  to  see  that  the  blood  supply  of  the 
isolated  segment  was  not  interfered  with,  and  that  undue  traction  was 
not  made  on  its  mesentery.  It  was  flushetl  out  with  a  large  amount  of 
1  to  1000  formalin  solution,  and  the  upper  end  closed  by  inversion.  The 
lower  end  was  sewed  to  a  slit  in  the  bladder  by  continuous  through- 
and-tlirough  sutures.  A  small  obliciue  pvuicture  was  then  made  in  the 
side  of  the  intestine  near  the  closed  upjier  end,  and  the  ureter  anasto- 
mosed into  this  by  the  same  techuicjue  as  is  conunouly  employed  in 
ureterovesical  implantation.  The  patient  had  a  rather  stormy  con- 
valescence, and  for  a  time  urine  was  discharged  from  the  old  fistula, 
as  well  as  from  a  new  one  which  formed  in  the  abdominal  scar.  These 
fistulw  eventually  closed,  but  not  until  threc^and  seven  months  re- 
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spectlvely,  after  operation.  The  patient  has  since  gained  25  pounds 
in  weight,  and  is  in  excellent  health  three  years  later,  although  at  the 
last  examination  the  bladder  urine  showed  the  presence  of  some  colon 
bacilli  and  shreds  of  mucus. 
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Experimental  Investigation  Concerning  the  Influence  of  Ethyl  and 
Methyl  Alcohol  upon  the  Organ  of  Hearing.  A  Contribution  to  the 
Pathogenesis  of  Neuritis  Acustica  Alcoholica. — The  deleterious  effect  of 
many  drugs  upon  the  organ  of  hearing  is  well  known  and  the  results 
of  the  ingestion  of  quinin  and  salicylic  acid  and  of  various  arsenical 
combinations,  in  this  respect,  have  been  frequently  demonstrated.  Of 
the  effects  of  such  other  substances  as  chenopodium  oil,  lead,  silver 
and  mercurial  salts,  phosphorous  and  carbonic  acid  but  little  is  defi- 
nitely known  and  our  knowledge  of  the  effect  of  alcohol  upon  the  ear 
is  equally  imperfect,  begin  confined,  according  to  the  author,  mainly 
to  the  results  of  occasional  and  imperfect  clinical  observations  and  of 
two  lines  of  experimental  pathological  investigation.  The  protracted 
consumption  of  alcohol  may  result  eventually,  as  has  been  demon- 
strated, in  inflammation  and  degeneration  of  the  auditory  nerve,  but 
notwithstanding  the  extent  of  alcoholism,  alcoholic  polyneuritis  is  of 
comparatively  rare  occurrence  and  especially  so  as  exhibited  in  the 
auditory  nerve.  ^Marian  and  Ostmann  have  shown  that  alcohol  has  a 
lesser  affinity  for  the  auditory  nerve  than  the  drugs  previously  men- 
tioned and  that  the  deleterious  influence  of  alcohol  is  much  more 
frequently  exliibited  in  other  than  the  auditory  nerve,  especially  the 
optic  nerve.  Zytowitsch  gives  as  the  results  of  his  investigations  in 
alcohol  poisoning  in  rats  and  guinea-pigs  changes  exhibiting  themselves 
first  in  the  ganglion  spirale,  next  in  the  efferent  nerves  in  the  lumina 
spiralis  ossea  and,  finally,  in  the  organ  of  Corti,  the  basal  whorl  being 
the  last  and  the  least  affected.  Hemorrhages  were  notable  in  all  cases, 
less  frequently  in  the  endolymphatic  portion;  the  vestibular  region 
was  also  included  in  the  area  of  these  ecchymoses.  Tadokoro  found 
as  the  result  of  his  investigations  in  the  majority  of  his  cases  an  osteo- 
plastic labyrinthitis  and  the  author  refers  the  hemorrhages  in  the  first 
instance  to  postmortem  changes  and  the  labyrinthine  showings  in  the 
second  instance  to  suppurative  infection  from  the  middle  ear.  The 
clinical  studies  of  Marian  and  the  supplementary  clinical  contributions 
of  Zytowitsch  refer  the  aural  changes  incident  to  alcoholism,  both 
chronic  and  acute,  to  the  labyrinth,  and  as  exhibited,  preponderatingly, 
in  men  between  twenty-five  and  fifty  years  of  age.  In  no  instance 
was    there   opportunity    for   postmortem   evidence   of    the    clinically 
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inferable  labyrinthine  changes.  Under  these  circumstances,  Yutaka 
Nakamura  {Passow  and  Schaefer's  Archiv,  December,  1914),  undertook 
a  series  of  carefully  conducted  investigations  into  the  labyrinthine 
conditions  incident  to  alcoholic  poisoning,  using  for  his  material  only 
carefully  selected  guinea-pigs  all  of  whom  were  previously  examined 
as  to  hearing  by  the  method  of  Preyer,  auricular  reflex,  and  as  to  the 
integrity  of  the  vestibular  function  by  the  caloric  test.  The  alcohol, 
usually  40  per  cent,  strength,  was  administered  by  means  of  a  soft 
rubber  catheter  passed  into  the  stomach,  the  jaws  of  the  animal  being 
controlled  by  a  mouth  clamp,  devised  by  the  author  and  consisting 
of  two  S-shaped  metal  rods  or  tubes  controlled  by  a  set  screw,  the  risk 
of  internal  injury  to  the  animal  in  process  of  administration  of  the 
alcohol  being  thus  minimized;  in  one  series  of  cases  acute  poisoning 
was  ensured  by  large  doses,  in  a  second  series,  a  chronic  effect  was  pro- 
duced by  daily  administration  in  small  doses,  the  clinical  symptoms 
of  the  poisoning  usually  manifesting  themselves  within  ten  minutes, 
though  this,  and  the  degree  of  effect,  proportionately,  varied  greatly 
in  individual  cases.  The  nutrition  of  the  subjects  was  regulated  accord- 
ing to  the  daily  determination  of  the  body-weight  in  order  to  secure 
as  nearly  as  possible  an  assumed  mean  of  nutrition.  The  evidences  of 
the  intoxication  in  both  the  acute  and  the  chronic  cases  corresponded 
to  those  commonly  observed  in  the  human  subject,  but  at  no  time 
throughout  the  experiments,  except  during  the  toxic  periods,  was  there 
any  determinable  decrease  of  hearing  or  of  the  vestibular  function. 
The  method  of  preparation  of  the  material  was,  in  the  main,  that  of 
Yoshii  with  certain  minor  modifications,  but  including  fixation  with 
the  brain  in  situ  and  the  acusticus  and  medulla  undivided,  and,  through- 
out the  examination,  especial  care  was  taken  in  other  and  similar 
respects  to  avoid  traumatic  postmortem  results  which  might  serve 
to  confuse  the  conclusions  to  be  drawn  from  the  actual  changes  in  an 
auditory  apparatus  of  such  exceeding  delicacy.  In  conclusion,  the 
author  says  that  both  ethyl  and  methyl  alcohol  have  an  injurious 
effect  upon  the  ear,  and  especially  upon  the  auditory  nerve,  the  three 
components  of  the  peripheral  cochlear  system  being  more  frequently 
and  more  severely  affected,  nerve  fibres,  ganglion  cells  and  cells  of 
Corti,  than  the  vestibular  and  facial  nerves,  pathological  changes  in 
the  vestibular  and  geniculate  ganglia  being  in  no  instance  found. 
The  alcohol  attacks,  as  a  nerve  poison,  only  the  neural  elements  of  the 
organ  of  hearing,  all  the  remaining  tissues  in  the  n;iddle  ear  and  laby- 
rinth, including  bloodvessels  and  bony  structures  remaining  unaffected. 
The  pathological  changes  in  the  acoustic  system  of  the  auditory  nerve 
consist  mainly  in  degenerative,  atrophic  processes  with  segmental 
destruction  of  the  cochlear  fibres,  degenerative  implication  of  the 
spiral  ganglion  cells  and  the  cells  of  Corti  without  corresponding  evi- 
dence of  inflannnation,  these  degenerative  changes  being,  moreover, 
more  pronounced  in  the  j^eripheral  portion  of  the  cochlear  nerve,  in 
the  fibrils  of  the  lamina  spiralis  ossca  and  in  the  modiolus  than  in 
the  cochlear  trunk  itself,  the  changes  in  the  spiral  ganglion  cells  of  the 
upper  cochlear  whorl  being  more  pronounced  than  in  the  lower  portion. 
These  investigations  seemed  to  prove  that  the  hematogenous  changes 
in  the  cochlear  nerve  occurred,  in  the  three  portions  of  the  system 
almost  coincidently,  in  cases  of  acute  alcoholic  poisoning,  whereas  the 
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cells  of  Corti,  in  the  more  chronic  cases,  remained  sometimes  unaffected 
and  that  the  hemorrhages  in  the  middle  ear  and  labyrinth  observed  by 
Zytowitsch  were  the  result  not  of  poisoning,  but  of  an  extrinsic  trauma. 


Parotid  Fistula  in  the  External  Auditory  Canal. — The  first  case  of 
this  kind  was  described  by  Politzer,  in  1006,  and  that  of  Kretsciuiaxn 
{Arch.  f.  Ohrenh.,  xcvi,  8)  is  similar  in  that,  in  both  cases,  the  symp- 
tom occurred  in  otherwise  entirely  normal  ears  without  evidence^ 
moreover,  of  parotid  disturbance,  suddenly  without  pain  and  without 
other  than  the  immediately  induced  sensation,  an  outflow  appeared 
from  the  ear.  Otoscopic  examination  revealed  a  swelling  upon  the 
canal  wall  about  4  millimeters  in  diameter,  in  the  author's  case,  on  the 
anterior  superior  and,  in  the  case  of  Politzer,  on  the  inferior  bony  canal 
wall,  this  swelling  expanded  and  subsided  coincidently  with  the  move- 
ment of  the  jaw  in  chewing;  at  its  base  an  opening  in  the  bony  canal 
wall  could  be  determined  by  means  of  a  probe,  the  swelling  being,  in 
fact,  a  hernial  protrusion  filled  either  with  fluid  or  with  glandular 
tissue.  In  neither  case  did  the  history  give  a  clue  to  the  origin  of  the 
aural  manifestation.  Politzer  regarded  it  in  his  case  as  a  cystic  exten- 
sion of  the  parotid  which  had  burst  through  the  membrane  closing 
the  opening  due  to  a  dehiscence  of  bone  in  the  canal  wad;  the  treat- 
ment consisted  in  rest  and  in  cauterization  of  the  projected  area. 


The  Pathogenesis  and  Treatment  of  Otosclerosis. — Dexker 
{Deutsch.  mcd.  Wchn^chr.,  1914,  xLx)  denominates  as  otosclerosis  a  group 
of  cases  in  which,  with  patent  tympanopharyngeal  tubes  and  nearly 
normal  aspect  of  the  drum-heads,  the  clinical  picture  is  presented  of 
a  progressive,  definitely  determinable,  by  functional  examination, 
steadily  increasing,  difficulty  in  hearing.  Structurallv,  there  is  an 
increasing  immobilization  of  the  stapes,  spongiosity  of  the  labyrinth 
capsule  and,  sequent  thereto,  atrophic  degenerative  changes  in  the 
nerve  end  apparatus  of  the  labyrinth.  Etiologically,  the  question  as 
to  whether  the  otosclerosis  is  secondary  to  a  disorder  of  the  tyinpanic 
mucosa  or  originates  primarily  in  the  bony  capsule  is  not  yet  decided, 
but  the  majority  of  authorities  incline  to  the  latter  view,  in  some 
instances  the  otosclerosis  being  regarded  as  typical  of  rheumatic 
arthritis.  Furthermore,  the  incidence  and  progress  of  the  spongiosity 
and  whether  it  is  of  inflammatory  origin  or  otherwise  has  not  yet 
been  determined.  It  is  evident  from  all  statistical  evidence  that  the 
preponderating  number  of  cases  occur  in  women  and  the  author  sug- 
gests that  gestation  has  a  distinct  bearing  upon  the  beginning  of  an 
otosclerosis,  or  upon  its  subsequent  progress  and  that  the  function  of 
the  hypophysis  cerebri  may  come  to  be  found  to  have  a  bearing  upon 
the  existence  of  this  aural  condition.  Another  view  which  has  its 
adherents  is  that  the  otosclerosis  has  its  origin  in  a  disorder  of  the 
circulatory  system  and  it  is  certainly  true  that  hereditary  predisposition 
is  apparently  an  important  factor,  while  syphilis  and  tuberculosis  are 
of  comparative  importance  etiologically  The  therapeusis  of  oto- 
sclerosis is  practically  powerless,  as  might  be  inferred  from  the  patho- 
logical findings  and  from  the  results  of  attempts  at  treatment  by  means 
of  radium,  electromotor  massage  and  varied  internal  medication. 
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A  Remarkable  Finding  of  Anthrax  Spores  in  the  Earth  of  a  Burying 
Place. — The  resistance  of  anthrax  spores  in  infected  earth  is  of  the 
greatest  hygienic  importance.  W.  a*.  Gozenback  (Ztschr.  f.  Hyg.  u. 
Infektionskrankh.,  1915,  Ixxix,  336)  reports  the  finding  of  anthrax 
spores  in  the  earth  of  a  place  which  had  been  used  six  years  before 
for  burying  diseased  animals.  The  place  was  wanted  as  a  playground 
and  the  investigation  was  undertaken  to  determine  whether  it  was 
safe  for  such  use.  The  author  recovered  anthrax  bacilli  six  times  by 
animal  injections  and  twice  by  direct  plating.  One  ear  gave  four 
positive  findings  at  the  surface  and  from  depths  of  1.3  and  2  meters 
deep.  Earth  worms  from  these  regions  gave  negative  results.  A 
cow  buried  in  this  particular  place  had  been  slaughtered  there  and 
remained  tAventy-four  hours  before  burying.  Moreover,  the  tem- 
perature at  this  time  was  18°  to  21°  C.  These  facts  led  the  author 
to  conclude  that  the  earth  had  been  badly  infected  from  the  blood 
and  body  fluids  of  the  slaughtered  animal  and  that  the  bacilli  in  the 
soil  thus  polluted  and  under  conditions  of  favorable  temperature 
had  actually  grown.  Many  of  the  guinea-pigs  used  in  these  experi- 
ments appeared  to  have  died  from  malignant  edema  and  the  confusion 
liable  to  arise  from  the  resemblance  of  the  two  diseases  and  the  mor- 
phology of  the  bacilli  must  be  controlled  by  cultures. 


Observations  on  the  Antibacterial  Action  of  Coins  on  Media. — 
Natonek  and  Reitmann  {Ztschr.  f.  Hyg.  v.  Itifcktiotiskrankh.,  1915, 
l.xxix,  345)  carefully  review  the  literature  on  the  action  of  different 
metals  against  bacteria.  Many  theories  have  been  advanced.  The 
theory  given  us  as  a  result  of  their  own  experiments  is  that  the 
metal  exerts  a  direct  action  upon  the  bacteria.  Electric  currents 
between  the  metals,  through  the  water  of  condensation  of  the  media, 
bring  about  solution  of  the  metal.  Small  particles  of  the  metal  in  the 
moisture  of  the  media  are  probably  held  in  suspension.  The  oligo- 
dynamic activity  against  bacteria  of  solutions  of  the  heavy  metals  is 
well  known.  The  addition  of  insoluble  substances  to  such  a  solution 
lessens  or  destroys  the  bactericidal  action.  The  authors  found  in  their 
experiments  that  when  coins  were  placed  on  plates  seeded  with  bacteria 
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no  growth  occurred  under  or  in  a  circle  surrounding  the  coin.  This 
has  been  shown  by  many  other  observers.  They  further  showed  that 
when  a  coin  was  placed  on  an  agar  plate  for  a  few  hours  and  then 
removed  the  area  under  and  about  the  coin  showed  no  growth  after 
smearing  the  plate  with  bacteria.  If  chalk  or  India  ink  were  added  to 
the  plate  before  treatment  with  the  coin  no  bactericidal  action  resulted. 
The  same  is  true  if  the  plate  is  very  heavily  seeded.  When  the  coin 
was  left  on  the  plate  for  a  long  time  (five  days)  and  the  plate  then 
seeded,  no  interference  with  growth  was  found.  This  latter  result  the 
authors  explain  on  the  dilution  of  the  substance  or  its  alteration  by 
oxidation.  The  other  findings  confirm  the  theory  of  the  oligodynamic 
action  of  metals  in  solution.  Agar  treated  with  copper  and  silver  coins 
was  tested  and  copper  was  found  in  both  cases  and  only  a  trace  of  silver 
from  the  silver  coin. 


Experimental  Study  of  Distribution  and  Habitat  of  the  Tetanus 
Bacillus. — The  tetanus  bacillus  has  been  found  most  widely  distributed 
in  nature,  from  the  mud  of  Lake  Geneva  and  water  of  the  Dead  Sea 
to  the  arrows  of  the  natives  of  New  Herbrides.  Its  presence  in  dust, 
soil,  wearing  apparel,  gun  wads,  and  feces  is  of  common  knowledge. 
Noble  {Jour.  Infect.  Dis.,  1915,  xvi,  132)  studied  the  distribution 
of  tetanus  bacilli  among  the  herbivorous  animals,  particularly  through 
the  fecal  excreta.  The  excreta  of  horse,  cows  and  guinea-pigs  were 
analyzed  by  the  use  of  Smith's  anerobic  method.  The  horses  showed 
the  presence  of  these  organisms  in  18  per  cent.,  but  no  tetanus  bacilli 
were  found  in  the  material  from  cows.  In  feeding  tetanus  organisms 
to  guinea-pigs  the  spores  were  recovered  on  the  seventh  day  after 
feeding.  The}'  found  that  animals  having  the  organism  in  the  intestine 
may,  during  certain  seasons  of  the  year,  be  free  from  infectinon.  Some 
experiments  show  that  the  bacilli  actually  multiply  while  in  the  bowel. 
Those  animals  in  which  the  bacilli  appear  normally  may  act  as  carriers 
for  this  organism  and  infect  large  areas. 


The  Effect  of  Industrial  Dusts  in  the  Production  of  Respiratory 
Diseases. — The  importance  of  dust  of  various  kinds  as  causative  factors 
in  respiratory  diseases  is  being  borne  in  upon  us  with  greater  weight. 
Heim  and  Agasse-Lafont  (Arch.  gen.  de  vied.,  1914)  after  reviewing 
the  various  ill-effects  of  industrial  dusts  came  to  the  conclusion  that  the 
classification  should  not  rest  upon  the  origin  of  the  dust  but  rather 
upon  the  nature  of  its  harmful  influence.  They  recognize  dusts  of  an 
active  and  passive  nature.  The  effects  of  the  first  are  toxic,  pre- 
disposing or  infectious,  while  the  dusts  acting  passively  act  by  their 
mere  presence  as  foreign  bodies  upon  the  surfaces  of  the  respiratory 
system.  These  passively  acting  materials  may  be  of  soft  or  hard  con- 
sistency. The  latter  are  more  effective  in  bringing  about  the  common 
chronic  pneumokoniosis.  They  point  out  that  the  active  agents  are 
by  far  the  most  important  in  bringing  about  the  acute  respiratory 
diseases  of  which  pneumonia  and  acute  bronchitis  are  the  most  frequent. 
They  do  not  follow  the  chronic  lesions  resulting  from  the  passive 
agents  to  a  conclusion  to  illustrate  the  increased  predisposition  of  the 
damaged  tissues  to  other  secondary  processes. 
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Therapeutic  Leukocytosis. — The  first  appreciation  of  quantitative 
changes  of  leukoc\^tes  were  observed  in  infectious  diseases.  Its  common 
occurrence  in  infections  brought  forth  many  hypotheses  of  its  develop- 
ment. Many  beheved  that  the  bacterial  toxins  were  directly  responsible 
for  leukocytosis  and  compared  its  occurrence  with  the  experiments  of 
Metchnikoff  in  which  leukocytes  actively  combated  the  introduction 
of  arsenic  and  other  poisons  into  the  body.  In  fact,  the  activity  of 
leukocytes  toward  various  poisons  was  demonstrated  in  connection  with 
a  variety  of  synthetic  organic  compounds.  On  the  other  hand,  new 
views  indicated  an  activity  of  leukocytes,  not  by  a  mere  absorption  of 
the  poison,  but  by  an  elaboration  of  secretions  which  are  antagonistic 
to  the  foreign  substances.  This  argument  has  been  much  used  in  the 
discussions  on  immunity.  The  underlying  factor  in  chemotaxis  is  not 
clear.  It  is  evident  that  leukocytes  are  not  equally  attracted  by  all 
forms  of  infection,  some  types  even  causing  them  to  disappear  from 
the  blood.  There  are  some,  however,  that  believe  that  the  appearance 
of  leukocytes  in  the  blood  is  dependent  upon  their  active  discharge  from 
the  lymph  channels  while  others  believe  that  it  is  controlled  by  the 
activity  of  the  bone-marrow.  Many  points  governing  the  presence  of 
leukocytes  in  the  blood  are  not  clear  and  it  would  appear  that  under 
different  conditions  different  factors  are  active  in  determining  their 
increase  in  the  blood.  In  general,  however,  it  would  seem  that  the 
presence  of  increased  members  of  leukocytes  is  related  to  their  activity 
against  toxins  and  bacteria,  in  the  production  of  antibodies  against 
these  substances  or  in  being  driven  from  their  natural  sources  (spleen, 
bone-marrow  and  lymph  glands).  The  very  fact  that  leukocytes  bear 
such  a  close  relation  to  the  favorable  results  occurring  in  infectious 
diseases  has  suggested  the  institution  of  therapeutic  measures,  whereby 
a  leukocytosis  might  be  induced.  This  is  far  from  being  an  untrodden 
field,  for  many  authors  have  demonstrated  an  artificial  leukocytosis 
through  various  substances.  Although  the  list  of  substances  which 
have  been  made  use  of  is  long,  there  are  few  of  them  Avhich  stand  the 
practical  test.  In  the  majority  of  instances,  the  demonstration  of  an 
increased  number  of  leukocytes  after  the  use  of  a  certain  material 
has  seemed  sufficient  evidence  of  its  value.  The  control,  however,  by 
many  tests  among  numerous  patients  or  normal  individuals  has  seldom 
been  undertaken.  Moreover,  the  experiments  have  shed  but  little 
light  upon  the  manner  in  which  the  cell  increase  has  taken  place. 
Gehrig  (Ztschr.  f.  cxprr.  Path.  ii.  Thcrap.,  1915,  xvii,  161)  studied 
the  action  of  various  antipyretics  which  are  commonly  considered  to 
stimulate  leukocytosis.  He  was  unable  to  demonstrate  any  such 
definite  change  in  the  blood  of  patients  under  observation.  There  was 
likewise  no  alteration  in  the  relative  percentage  of  the  various  leuko- 
cytes after  treatment. 

Note  to  Contributors.  —  All  communications  intended  for  insertion  in  the 
OiiKiii.tl  Department  of  this  Jouhnal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journ.\l. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dtt.  George  Morris  Piersol,  1913  Spruce  St.,  Philadelphia,  Pa.,  U.  S.  A. 
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EDWARD  LIVINGSTON  TRUDEAU,  M.D. 

I  FIRST  saw  Dr.  Trudeau  in  the  summer  of  1888,  and  when  I 
last  saw  him  in  the  end  of  August,  1915,  scarcely  more  than  two 
months  before  his  death,  I  found  him  surprisingly  unchanged  in  the 
twenty-seven  years  that  had  elapsed.  It  was  in  1872  that  he  was 
carried  into  the  Adirondacks — brought  there,  as  he  often  said, 
to  die.  Yet  in  the  forty-three  years  since  then  he  has  done  an 
amount  and  a  quality  of  work  equalled  by  very  few  men  who 
call  themselves  healthy. 

In  1888,  when  I  first  saw  him,  he  was  splendid  to  look  at.  His 
upright,  trig,  military  carriage,  his  fine,  resonant  voice,  the  warmth 
and  beauty  of  his  smile,  struck  everyone  at  first  glance.  These 
three  attributes  he  preserved  even  to  the  end  of  his  life.  They  were 
all  manifestations  of  his  unquenchable  courage.  The  most  remark- 
able thing  about  Dr.  Trudeau,  as  I  see  it,  was  his  stupendous,  one 
might  say  his  supernatural,  bravery.  Exiled  to  the  Adirondacks 
in  an  apparently  hopeless  stage  of  tuberculosis,  without  laboratory 
instruments,  training,  or  scientific  comradeship,  he  built  up  the 
first  research  laboratory  in  the  country  dealing  with  the  problems 
of  tuberculosis.  Only  those  who  have  tried  to  do  laboratory  work 
alone  can  appreciate  the  sort  of  courage  that  this  needed.  Yet  he 
has  often  spoken  of  it  to  me  as  something  done  chiefly  in  self- 
defense.  ^Yithout  the  continuous  and  secure  interest  of  laboratory 
work  he  could  not  have  faced  undaunted  the  task  of  deahng  day 
after  day  with  hopeless  cases  of  tuberculosis — for  at  the  start  of 
his  work  he  saw  very  little  else.  People  had  not  then  learned  to 
seek  treatment  in  the  more  favorable  stages  of  the  disease.  He 
always  thought  of  the  laboratory  as  a  refuge  and  solace  for  himself 
and  other  consumptive  physicians  exiled  at  Saranac. 

Hardly  secondary  to  the  stupendous  feat  of  building  up  this 
laboratory,  which  was  finally  established  and  given  a  name  in  1894, 
though  he  had  worked  at  it  long  before  that  by  himself,  was  the 
feat  of  starting  without  money  or  precedents  to  guide  him,  the  first 
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sanatorium  for  the  impecunious  consumptive.  Though  I  have 
put  this  second  in  importance,  as  compared  with  his  laboratory 
adventure,  it  was  in  fact  begun  in  1884,  ten  years  earUer.  That  is 
a  long  time  back  in  the  history  of  our  efforts  against  tuberculosis 
in  this  country.  The  first  State  sanatorium  for  tuberculosis  was 
not  opened  until  1896,  twelve  years  later.  In  two  great  directions 
of  effort,  then,  scientific  and  philanthropic,  Trudeau  was  a  pioneer. 
In  his  prime  he  was  active  also  in  many  other  directions.  ^Yhen 
I  first  knew  him  he  was  really  the  uncrowned  King  of  the  Adiron- 
dack region,  a  crack  shot,  an  enthusiastic  hunter,  interested  in  every 
project  and  every  personality  in  the  mountains.  No  decision  of 
importance  could  be  made  without  his  counsel.  Nothing  was 
settled  or  secure  until  his  judgment  had  been  passed  upon  it. 

Some  of  us  remember  how  only  a  few  years  ago  he  came  down 
to  Washington  at  the  time  of  the  Congress  of  Physicians  and 
Surgeons  to  read  his  memorable  address  on  "Optimism."  Optim- 
ism from  the  lips  of  a  man  who  had  everything  to  discourage  and 
dishearten  him  is  indeed  an  inspiring  gospel.  It  proved  also  in  his 
case  a  potent  stimulus  to  health  and  vitality.  Again  and  again, 
when  everyone  else  would  have  given  him  up  as  hopelessly  ill, 
he  came  back  again  and  again  to  life  and  activity,  until  Dr.  Osier 
came  to  speak  of  him  as  "doing  the  Phoenix  trick  once  more." 
Last  August,  in  one  of  the  brief  periods  of  renewed  life  and  activity, 
he  was  eagerly  planning  a  postgraduate  medical  school  for  the 
clinical  study  of  tuberculosis  at  Saranac — he  at  the  end  of  his 
forty-three  years  of  struggle  against  tuberculosis,  and  less  than 
three  months  from  his  death! 

It  is  a  great  satisfaction  to  know  that  he  had  finished  at  that 
time  his  autobiography,  passages  of  which  he  then  read  to  me.  It 
is  full  of  his  own  unique  personality,  and  will  preserve  for  us  all  one 
of  the  most  precious  and  inspiring  memories  of  our  lives.  To  me 
he  is  especially  inspiring,  because  his  life  was  throughout  built 
upon  a  Christian  basis.  Patients  soon  came  to  know  that  his  help 
was  as  priceless  in  the  closing  hours  of  life  as  at  any  other  period. 
Men  needed  him  to  help  them  live  and  to  help  them  die.  Trusting 
him  first  as  a  man,  they  came  to  depend  upon  his  Christian  optimism 

and  his  Christian  hopes. 

Richard  C.  Cabot. 
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ORIGINAL  ARTICLES 

OBSERVATIONS  UPON  COMPLEMENT -FIXATION  IN  THE 
DIAGNOSIS  OF  PULMONARY  TUBERCULOSIS.i 

By  Charles  F.  Craig,  M.D., 

CAPTAIN,  MEDICAL  CORPS,  XT.  S.  ARMY. 

(From  the  Department  Laboratory,  Central  Department,  U.  S.  Army, 
Fort  Leavenworth,  Kansas.) 

In  the  following  contribution  I  shall  give  the  results  of  certain 
experiments  upon  complement-fixation  in  tuberculosis  that  have 
been  made  in  this  laboratory  during  the  past  year,  and  that  appear 
to  indicate  that  in  this  method  we  possess  a  valuable  aid  in  the  diag- 
nosis of  active  tuberculous  infection  and  a  guide  as  to  the  results 
of  therapeutic  measures. 

The  method  of  applying  the  test  as  detailed  in  this  report  is  not 
claimed  to  be  perfect  by  any  means,  for  further  research  will  un- 
doubtedly result  in  improvements  both  in  technic  and  results; 
but  as  it  has  given,  in  my  hands,  results  closely  comparable  with 
those  obtained  with  the  Wassermann  test  in  syphilis,  it  is  believed 
that  a  description  of  the  method  is  justified.  It  is  hoped  that 
others,  who  are  more  favorably  situated  for  work  upon  this  sub- 
ject may  consider  the  results  obtained  with  this  test  encouraging 
enough  to  warrant  further  research,  and  that,  as  the  result  of  such 
research,  a  method  will  be  evolved  that  will  be  practical  and  easy 
of  application,  and  that  will  enable  us  to  diagnose  tuberculosis 
in  its  earliest  stages. 

'  Published  with  authority  of  the  Surgeon-General,  United  States  Army. 
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Historical.  It  would  be  unprofitable  to  review  here  the  very 
numerous  attempts  that  have  been  made  in  the  past  to  perfect  a 
method  of  complement-fixation  in  tuberculosis  that  would  give 
uniform  and  accurate  results,  and  that  would  be  of  service  in  the 
diagnosis  of  the  disease.  x\lthough  it  was  the  studies  of  Wasser- 
mann  and  Bruck  upon  complement-fixation  in  tuberculosis  that 
first  induced  them,  together  with  Neisser,  to  investigate  the  pos- 
sibility of  working  out  such  a  test  in  the  diagnosis  of  syphilis,  an 
effort  rewarded  by  the  discovery  of  what  is  now  known  as  the 
Wassermann  test,  up  to  the  present  time  no  method  of  complement- 
fixation  in  the  diagnosis  of  tuberculosis  has  been  generally  accepted 
as  of  much  value  by  the  medical  profession. 

The  researches  of  Citron  appear  to  demonstrate  that  after 
the  injection  of  tuberculin,  antibodies  are  formed  capable  of  bind- 
ing complement;  but  the  production  of  these  antibodies  is  transi- 
tory, and  they  soon  disappear  from  the  blood  serum.  Likewise, 
it  has  been  suggested  that  during  an  active  tuberculous  process 
complement-binding  bodies  may  be  present  in  the  blood  serum, 
but  only  in  small  amount,  and  at  varying  intervals,  while  they 
entirely  disappear  if  the  tubercvilous  process  becomes  quiescent. 
Aside  from  the  question  of  the  discovery  of  a  suitable  antigen,  it 
has  been  quite  generally  held  that  a  complement-fixation  test  in 
tuberculosis  could  never  be  of  practical  value  because  of  the  varia- 
bility in  the  presence  of  suitable  antibodies  in  the  blood  serum  and 
in  their  amount. 

However,  the  consensus  of  opinion  of  late  appears  to  be  that 
with  a  suitable  antigen  one  should  be  able  to  devise  a  complement- 
fixation  test  for  tuberculosis  that  would  give  useful  results.  This 
opinion  has  lead  to  the  study  of  antigens  that  might  be  used  in 
such  a  test,  and  for  this  purpose  various  substances  have  been 
used,  as  watery  and  alcoholic  extracts  of  tuberculous  organs, 
either  alone  or  combined  with  some  form  of  tuberculin ;  tuberculin 
alone;  tuberculin  filtrate;  watery  extracts  or  emulsions  of  the 
tubercle  bacillus;  and  mixtures  of  various  tuberculins.  With  the 
exception  of  the  antigens  described  by  Besredka  and  by  Hammer, 
no  very  practical  results  have  been  obtained  with  any  of  those 
mentioned. 

The  antigen  recommended  by  Besredka,^  consisting  of  a  suspen- 
sion of  bacterial  substance  derived  from  dried  and  ground  tubercle 
bacilli,  and  that  of  Hammer .^  consisting  of  an  alcoholic  extract  of 
tuberculous  tissue  to  which  has  been  added  a  certain  amount  of  old 
tuberculin,  appear  to  have  given  very  consistent  results;  but, 
unfortunately,  reactions  have  occurred  with  these  antigens  in 
other  conditions,  especially  in  syphilis,  and  in  a  considerable 
proporlion  of  the  cases  tested. 

2  Coinpt.  rend.  Soc  de  biol.,  1914,  Ixxvi,  180. 
'  ^Iu^(^h.  med,  Wcljtischr.,  1912,  lis,  1750, 
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In  a  recent  very  valuable  study  by  Bronfenbrenner^  the  results 
are  given  of  experiments  made  with  the  antigen  of  Besredka  in  the 
diagnosis,  by  complement-fixation,  of  tuberculosis.  He  found  that 
in  active  tuberculosis  he  obtained  93.8  per  cent,  of  positive  reac- 
tions; in  convalescents  presenting  no  symptoms  of  the  disease, 
55.5  per  cent,  of  positive  results;  while  in  cases  strongly  suspected 
of  tuberculosis  but  in  which  no  definite  diagnosis  has  been  made, 
75  per  cent,  gave  a  positive  reaction.  However,  in  treated  and 
untreated  cases  of  syphilis  he  obtained  24  per  cent,  of  positive 
reactions  with  this  antigen  and  8  per  cent,  of  his  controls  reacted 
positively.  He  found  that  he  could  separate  from  Besredka's  anti- 
gen the  substance  or  substances  giving  positive  reactions  with 
syphilis  and  other  conditions,  and  that  this  purified  antigen  appar- 
ently was  specific  for  tuberculosis.  In  regard  to  certain  negative 
reactions  obtained  in  undoubted  active  tuberculosis  he  states  that 
they  suggest  that  in  certain  stages  of  the  infection  the  circulating 
antibodies  apparently  disappear  from  the  blood. 

Several  other  investigators  have  reported  very  favorable  results 
with  Besredka's  antigen,  notably  Inman,'  who  obtained  95  posi- 
tive reactions  in  100  cases  of  active  tuberculosis;  and  while  these 
reports  are  very  encouraging,  the  large  percentage  of  syphilitics 
that  react  positively  with  this  antigen  militates  against  its  use  as  a 
diagnostic  agent.  On  the  other  hand,  the  method  described  in 
this  paper  does  not  possess  this  disadvantage,  for  the  antigen 
employed  does  not  give  positive  results  with  the  blood  serum  of 
syphilitics  in  the  absence  of  coincident  tuberculous  infection. 

Technic  and  Material.  The  general  technic  of  the  complement- 
fixation  test  for  tuberculosis  experimented  with  is  that  employed 
in  making  the  Wassermann  test  in  this  laboratory,  and  which  I 
have  described  fully  in  previous  contributions.^  ^^ 

The  antigen  employed  consists  of  an  extract  of  several  strains 
of  the  human  tubercle  bacillus,  prepared  as  follows:  The  various 
strains  of  the  bacilli  are  grown  on  a  liquid  medium  composed  of 
alkaline  bouillon  to  which  a  teaspoonful  of  egg  white  and  egg  yolk 
has  been  added  to  each  250  c.c.  of  the  bouillon.  After  growth  is 
well  advanced,  an  equal  amount  of  95  per  cent,  alcohol  is  added  to 
the  culture,  and  the  whole  shaken  in  a  shaking  machine  for  twelve 
hours;  the  mixture  is  then  allowed  to  stand  in  an  incubator  at  37° 
C.  for  twenty-four  hours,  after  which  it  is  again  shaken  for  six  hours 
and  filtered  through  a  very  fine  filter  paper  or  through  a  Berkefeld 
or  other  equally  good  filter.     It  appears  to  make  no  difference 


<  Arch.  Int.  Med.,  1914,  xiv,  786. 
5  Compt.  rend.  Soc.  de  biol.,  1914,  Ixxvi,  251. 
«  Craig,  C.  F.,  Jour.  Exper.  Med.,  1910,  xii,  726. 
'  Craig,  C.  F.,  Jour.  Infect.  Dis.,  1911,  ix.  21.3. 

8  Craig,  C.  F.,  and  Nichols,  H.  J.,  Studies  of  Syphilis,  Rail.   N'o.  3,  War  Dept., 
Office  Surg.-General  of  Army,  1913,  Ixxii. 
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whether  the  mixture  be  filtered  through  a  paper  or  through  the 
Berkefeld  so  far  as  antigenic  properties  are  concerned.  The  filtrates 
of  the  strains  cultivated  are  mixed  together  and  the  resultant 
mixture  titrated  for  anticomplementary,  hemolytic,  and  antigenic 
qualities.  The  undiluted  mixture  should  be  titrated  first,  as  in 
my  experience  it  is  seldom  necessary  to  dilute  the  mixture. 

An  antigen  may  also  be  prepared  by  carefully  transferring  a 
portion  of  all  of  the  strains  used  to  a  large  culture  flask,  planting 
each  strain  far  enough  apart  so  that  it  may  be  observed  whether 
growth  occurs.  Generally  one  or  more  of  the  strains  transplanted 
in  this  manner  fail  to  grow,  but  this  can  be  disregarded  if  one 
works  with  eight  or  more  strains.  When  growth  has  occurred  to  a 
considerable  extent  the  alcohol  is  added,  as  already  described,  and 
the  antigen  prepared  in  a  similar  manner.  Antigens  made  in  this 
way  appear  to  be  slightly  stronger  in  antigenic  content  than  when 
the  filtrates  of  the  separately  cultivated  strains  are  mixed,  but  the 
greater  difficulty  of  cultivating  so  many  strains  of  the  bacillus 
together  more  than  oft'sets  the  slight  gain  in  complement-binding 
power. 

The  antigen  must  be  kept  in  the  ice-box  except  when  a  small 
portion  is  removed  for  use  in  the  test,  as  exposure  to  room  tem- 
perature, even  for  a  short  time,  markedly  lessens  its  antigenic  pro- 
perties. It  is  also  necessary  that  the  greatest  care  be  taken  that  all 
utensils  used  in  the  preparation  of  the  antigen  are  sterile. 

The  preparation  of  a  polyvalent  antigen  for  use  in  this  test  was 
suggested  by  the  fact  that  there  are  modifications  of  both  the  human 
and  bovine  types  of  tubercle  bacilli  and  that  some  strains  of  the 
organisms  differ  from  others  in  infective  power  and  in  cultural 
reactions.  It  is  probable,  indeed,  that  by  adding  strains  of  the 
bovine  bacillus  to  the  antigen,  better  results  will  be  obtained  than 
when  the  human  strains  alone  are  used,  and  this  subject  is  now  being 
investigated.  It  is  also  believed  that  a  polyvalent  antigen  pre- 
pared by  extracting  the  various  strains  of  the  bacillus  grown  upon 
solid  media,  using  only  the  bacterial  growth,  will  probably  prove 
as  accurate  as  the  antigen  described,  and,  if,  so,  it  will  greatly 
simplify  the  method  of  making  the  antigen. 

A  human  hcnioJi/fic  system  was  enij^loycd  in  the  test,  the  ambo- 
ceptor being  obtained  by  injecting  rabbits  with  human  retl-blood 
corpuscles  in  the  usual  manner,  and  the  blood  suspension  used 
consisted  of  a  1  per  cent.  susjxMision  of  human  red-blood  cor- 
j)uscles  in  normal  saline  solution.  As  coniplcDinit  guinea-i>ig  blood 
serum  was  employed,  and  this  was  invariably  titrated  just  before 
use.  The  blood  sera  tested  were  inactivated  at  5()°  C.  for  one-half 
hour  before  testing,  and  the  final  reading  of  the  test  was  generally 
made  an  liour  after  taking  the  specimens  frojn  the  water-l)ath. 

The  nn'thods  of  preparing  and  titrating  tlie  various  reagents 
ami   the  tcciinic  of  i)crf(»rniing  the  test  were  the  same  as  in  the 
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Wassermann  test  as  made  in  tliis  laboratory,  and  have  been  fully 
described  elsewhere.'^ 

Material.  Through  the  kindly  assistance  of  Colonel  Ikishnell, 
Medical  Corps,  U.  wS.  Army,  commanding  the  U.  S.  Army  General 
Hospital  at  Fort  Bayard,  and  Lieutenant  Callender,  who  collected 
the  specimens,  I  was  able  to  test  the  blood  of  IGO  patients  in  that 
institution  suflFering  from  pulmonary  tuberculosis.  In  addition, 
the  blood  of  150  syphilitics  as  well  as  of  100  patients  suffering  from 
other  diseases  was  tested,  and  also  150  normal  individuals  who  were 
used  as  controls. 

Method  oj  Reading  the  Results  of  the  Test.  The  final  result  of  the 
test  was  read  from  an  hour  to  two  hours  after  the  last  incubation 
"in  the  water-bath,  and  this  is  important,  as  otherwise  some  of 
the  positive  reactions  may  become  weak  or  negative.  If  left  in  the 
ice-box  over  night  many  of  the  strongest  positive  reactions  are 
negative  in  the  morning.  Accurate  results  can  only  be  obtained 
by  reading  the  test  within  the  time  specified. 

P>arly  in  the  work  it  was  determined  to  estimate  the  strength  of 
the  reaction  in  tuberculosis  in  the  same  manner  as  the  Wassermann 
test  in  syphilis,  in  which  the  results  have  been  recorded  as  double- 
plus  (++);  plus  (+);  plus-minus  (=»=);  and  minus  or  nega- 
tive (  — ).  When  complete  inhibition  of  hemolysis  is  obtained 
the  result  is  recorded  as  double-plus;  when  less  than  50  per  cent, 
of  the  blood  corpuscles  are  hemolyzed,  as  plus;  when  more  than 
50  per  cent,  are  hemolyzed,  as  plus-minus;  and  if  complete  hemo- 
lysis occurred  as  minus,  or  negative.  However,  it  was  quickly  found 
that  many  cases  of  tuberculosis  gave  very  strong  plus  reactions, 
so  that  it  early  became  evident  that  a  plus  reaction  with  this  test 
was  diagnostic  of  tuberculosis,  as  it  did  not  occur  in  other  diseases 
or  in  healthy  individuals.  On  the  other  hand  it  was  also  found  that 
a  plus-minus  reaction  sometimes  occurred  both  in  other  diseases  and 
in  normal  individuals,  so  that  this  type  of  reaction  had  to  be  con- 
sidered as  practically  negative.  In  considering  the  results  of  the 
test  as  here  given  it  should  be  understood  that  a  positive  result 
includes  both  double-plus  and  plus  reactions,  while  a  negative 
includes  both  plus-minus  and  minus  reactions. 

As  regards  the  relative  number  of  double-plus  and  plus  reactions 
it  may  be  stated  that  of  the  142  cases  of  pulmonary  tuberculosis 
that  reacted  to  the  test,  119  gave  a  double-plus  reaction  and  23  a 
plus  reaction;  of  the  103  cases  of  active  infection  reacting,  87  gave 
a  double-plus  reaction  and  16  a  plus  reaction;  while  of  the  39  inac- 
tive cases  of  infection,  32  gave  a  double-plus  reaction  anrl  7  a  plus 
reaction.  Owing  to  the  percentage  of  tuberculous  cases  giving  a  plus 
reaction,  the  test  as  at  present  developed  requires  very  careful  titra- 
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tion  of  all  the  reagents  and  experience  in  reading  the  results  of 
hemolytic  reactions. 

The  tests  made  in  this  laboratory  in  the  study  of  this  subject 
may  be  divided  into  three  groups,  as  follows:  Group  1.  Cases  in 
which  the  diagnosis  was  pulmonary  tuberculosis,  either  active  or 
inactive.  Group  2.  Cases  in  which  the  diagnosis  was  of  some 
other  disease.    Group  3.    Normal  individuals. 

Results  of  the  Test  in  Grouj)  1.  In  order  to  understand  the  results 
of  the  complement -fixation  test  and  their  significance  in  this  group 
it  is  necessary  to  briefly  describe  the  classification  of  the  cases 
tested,  which  is  that  followed  at  the  U.  S.  Army  General  Hospital 
at  Fort  Bayard,  New  Mexico. 

The  cases  tested  were  divided  into  three  general  classes:  Class 
1,  including  incipient  cases  of  tuberculosis;  Class  2,  moderately 
advanced  cases;  and  Class  3,  far-advanced  cases.  In  addition  the 
cases  were  classified  as  active  and  inactive,  and,  again,  with  refer- 
ence to  the  extent  of  the  involvement  of  lung  tissue  as  Involvement 
1,  indicating  a  slight  lesion  extending  at  most  to  the  volume  of  one 
lobe  or  two  half -lobes;  Involvement  2,  slight  lesion  extending  further 
than  1,  but  at  most  to  the  volume  of  two  lobes  or  a  severe  lesion 
extending  at  most  to  the  volume  of  one  lobe;  and  Involvement  3 
including  all  lesions  which  in  extent  of  the  parts  affected  exceeded 
Involvement  2. 

The  total  number  of  cases  of  pulmonary  tuberculosis  tested  was 
166,' of  which  142,  or  85.5  per  cent.,  gave  positive  results,  and  24, 
or  14.4  per  cent.,  gave  negative  results. 

The  cases  were  divided  as  regards  the  nature  of  the  infection 
into  active  and  inactive  infections,  and  the  following  table  gives  the 
results  of  the  test  in  each  class: 


TABLE  I.— RESULTS  OF  THE  COMPLEMENT-FIXATION  TEST  IN  PUL- 
MONARY TUBERCULOSIS  WITH  REFERENCE  TO  THE  ACTIVITY 
OF   THE   INFECTION. 


Total  cases. 

Active. 

Inactive. 

Positive. 

1  Per  cent. 

Negative. 

Per  cent. 

166 

1 

107 

59 

103 
39 

1       96.2 
'       66.1 

4 
20 

3.7 
33.8 

1 

107 

59 

142 

85.5 

24 

14.4 

From  the  foregoing  table  it  is  evident  that  the  percentage  of 
positive  results  obtained  with  this  test  in  active  tuberculous  infec- 
tion was  much  higher  than  in  the  cases  classed  as  inactive,  96.2 
per  cent,  of  the  active  cases  giving  jiositive  results,  while  only  (>6.1 
per  cent,  of  the  inactive  cases  reacted  to  the  test.  It  should  be 
remembered  that  the  classification  into  active  and  inactive  cases 
is  entirely  clinical,  and  that  many  of  the  cases  giving  a  positive 
result  in  the  inactive  class  were  merely  quiescent  and  may  or  may 
not  have  shown  the  bacilli  in  the  sputum. 
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The  percentage  of  positive  results  in  active  tuberculous  infec- 
tion of  the  lungs,  i.  e.,  9G.2  per  cent.,  is  as  high  as  that  obtained  in 
my  experience  with  the  Wassennann  test  in  secondary  syphilis,  for 
in  1969  cases  in  that  stage  of  the  disease  I  have  obtained  positive 
reactions  in  96.1  per  cent,  of  the  cases.  This  speaks  very  favor- 
ably for  the  accuracy  of  this  test  in  the  diagnosis  of  active  tuber- 
culous infection,  and  indicates  that  in  this  class  of  cases  we  may 
expect  as  good  results  wdth  it  as  are  obtained  with  the  Wassennann 
test  in  secondary  syphilis. 

The  percentage  of  positive  results  in  clinically  inactive  tubercu- 
lous infection  is  practically  the  same  as  that  I  have  obtained  in 
latent  syphilis  with  the  Wassermann  test.  In  the  clinically  inactive 
cases  of  tuberculosis,  66.1  per  cent,  gave  a  positive  reaction,  while 
in  1354  cases  of  latent  syphilis  I  have  obtained  69.4  per  cent,  of 
positive  results. 

The  importance  of  the  comparatively  large  percentage  of  positive 
results  in  clinically  inactive  tuberculosis  consists  in  the  demonstra- 
tion of  the  fact  that  the  infection  in  these  cases  was  not  really 
inactive,  if  we  believe  that  complement-fixing  bodies  in  the  blood 
indicate  an  activity  of  the  infection.  In  the  past  it  has  been 
generally  accepted  that  such  bodies  were  not  demonstrable  in 
the  blood  serum  unless  tuberculosis  was  clinically  active;  but  the 
results  of  this  test  prove  that  such  bodies  can  be  demonstrated 
when  the  disease  is  inactive  clinically.  For  this  reason  it  would 
appear  that  a  positive  reaction  indicates  an  active  focus  somewhere 
in  the  body  and  that  the  test  will  prove  of  value  in  differentiating 
really  cured  infections  from  those  which  are  simply  quiescent. 

Relation  of  the  Results  to  Class  of  Patients  Tested.  It  has  been 
stated  that  the  cases  of  pulmonary  tuberculosis  tested  were  divided 
intt)  three  classes :  incipient  cases,  advanced  cases,  and  far-advanced 
cases.  It  was  found,  as  w^ould  be  expected,  tliat  the  highest  percen- 
tage of  positive  results  was  obtained  in  patients  in  whom  the 
infection  was  furthest  advanced,  as  is  shown  in  the  following  table: 

TABLE  II.— COMPLEMENT-FIXATION  IN  TUBERCULOSIS  IN  RELATION 
TO  THE  CLASS  OF  INFECTION. 


Class. 

i 

Character  of  infection 

Positive 
reaction. 

Per  cent, 
positive 

Negative 
reaction 

Per  cent. 

Active. 

Inactive. 

negative. 

1.   Incipient  cases 

■r 

1 

24 

1 
14 

100.0 
58.3 

0 
10 

0.0 

41.0 

Total,  25     .      .      . 

1 

24 

15 

60.0 

10 

40.0 

2.  Moderately  advanced 

cases! 

53 

32 

51 
22 

96.2 
68.7 

2 
10 

3.7 
31.2 

,  Total,  85     .      .      . 

53 

32 

73 

85.8 

12 

14.1 

3.  Far  advanced  cases 

■[ 

53 

3 

51 
3 

96.2 
100.0 

2 
0 

3.7 
0.0 

Total,  56     .      .      ■. 

1 
.      1 

53 

3        1 

54 

96.4 

2 

3.5 
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While  in  the  foregoing  table  the  percentage  of  positive  results 
happens  to  be  the  same  for  active  infections  in  both  moderately 
advanced  and  far-advanced  cases,  in  the  inactive  infections  the 
positive  percentage  is  much  greater  in  the  far-advanced  cases,  and 
in  the  incipient  cases  the  percentage  of  negative  results  is  higher 
than  in  either  the  moderately  advanced  or  far-advanced  infections. 
The  relation  of  the  results  of  the  complement-fixation  test  to 
the  amount  of  lung  involvement  is  shown  in  Table  III,  where  the 
infections  are  arranged  in  accordance  with  the  amount  of  involve- 
ment, as  previously  defined. 

TABLE  IIL  —  COMPLEMENT-FIXATION    IN    PULMONARY    TUBERCU- 
LOSIS  IN   RELATION   TO    THE   AMOUNT   OF   LUNG 
INVOLVEMENT. 


Involvement. 


Nature  of  infection. 


Positive 
reaction. 


Per  cent, 
positive. 


Negative 
reaction. 


Per  cent, 
negative. 


Active I 

29 

30 

48 

27 
30 
46 

93.1 
100.0 
95.8 

2 
0 
2 

6.8 
0.0 
4.1 

Total,  107      ..      . 

1 

.  .              103 

96.2 

4 

3.7 

Inactive        .      .      .      .   ■ 

43 

14 

2 

27 

10 

2 

62.7 
71.4 
100.0 

16 
4 
0 

37.2 

28.5 

0.0 

Total,  59  ...      . 

39 

66.1 

20 

33.8 

In  general,  it  will  be  noted  that  the  greater  the  amount  of  lung 
involvement  the  greater  the  percentage  of  positive  reactions,  both 
in  the  active  and  inactive  infections,  and  while  it  may  be  objected 
that  the  number  of  cases  tested  is  small,  I  believe  that  further 
research  will  confirm  these  results. 

Results  of  the  Test  in  Grouj)  2.  This  group,  as  stated,  included 
all  cases  in  which  the  clinical  diagnosis  was  of  some  disease  other 
than  tuberculosis.  In  all,  250  individuals  were  tested,  of  whom  150 
were  suffering  from  syphilis  and  100  from  other  diseases,  including 
both  acute  and  chronic  conditions. 

Of  the  total  number  examined,  two  gave  a  positive  reaction  with 
the  test,  or  0.8  of  1  per  cent.  In  both  positive  cases  the  patients 
were  syphilitic  and  gave  a  positive  Wassermann  reaction;  but 
careful  examination  revealed  lesions  of  the  lungs  suggestive  of 
tuberculosis,  altliough  no  bacilli  were  demonstrated  in  the  sputum. 

That  the  positive  reactions  obtained  in  these  two  cases  giving  a 
positive  Wassermann  reaction  were  not  due  to  the  syphilitic  infec- 
tion is  proved  by  the  fact  that  of  150  syphilitics  tested,  all  giving 
a  positive  Wassermann,  not  one  gave  a  positive  reaction  with  the 
antigen  employed  in  the  comi)loment-fixation  test  for  tuljcrculosis 
here  described,  a  result  strongly  in  contrast  with  that  obtained  wiien 
Besredka's  antigen  is  used,  for  with  the  latter  antigen  nronfenbren- 
ner  obtained  nearly  24  ]ht  cent,  of  positive  results  in  syphilitics  in 
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whom  tuberculosis  was  not  suspected.  He  states,  however,  that 
5  of  the  cases  included  in  this  percentage  have  since  developed 
symptoms  of  tuberculosis,  which  reduces  the  percentage  of  positive 
results  in  syphilis  to  17  per  cent. 

Of  the  patients  suffering  from  other  diseases,  100  in  number,  all 
gave  a  negative  reaction  with  the  test  described  in  this  paper,  and 
while  the  number  of  cases  is  comparatively  small,  their  great  variety 
and  the  uniformly  negative  results  obtained  demonstrate,  I  believe, 
that  this  test  will  not  react  positively  with  diseases  other  than 
tuberculosis,  nor  with  the  blood  serum  in  cases  where  a  tuberculous 
infection  has  become  encapsulated,  for  among  this  number  of  indi- 
viduals there  must  have  been  many  who  had  encapsulated  tubercu- 
lous lesions  and  who  would  have  given  a  positive  reaction  with 
the  tuberculin  tests. 

Results  in  Group  3.  The  blood  serum  of  150  individuals  in  good 
health  and  free  from  tuberculous  infection,  so  far  as  could  be 
ascertained,  was  tested  and  a  negative  result  was  obtained  in 
every  instance.  ^Vhile  these  tests  were  made  upon  young,  healthy 
soldiers,  I  am  very  sure  that  had  any  of  the  tuberculin  tests  been 
applied  to  the  same  individuals  a  considerable  proportion  of  positive 
results  would  have  been  obtained  if  our  conceptions  regarding  the 
percentage  of  individuals  who  have  inactive  tuberculous  lesions  are 
correct.  The  fact  that  the  complement-fixation  test  in  so  many 
individuals  was  negative,  speaks  strongly  in  favor  of  its  being  a 
specific  test  for  active  tuberculous  infection,  and  indicates  that  it 
will  not  give  positive  reactions  in  inactive  cases  or  where  the  lesions 
have  become  encapsulated. 

Discussion  of  Results.  I  believe  that  the  experiments  recorded 
in  this  contribution  indicate  that  a  complement-fixation  test  for 
tuberculosis,  capable  of  giving  as  good  results  in  the  diagnosis  and 
the  control  of  the  treatment  of  the  disease  as  does  the  Wassermann 
test  in  syphilis,  can  be  evolved,  and  that  the  test  here  described 
approaches  very  nearly  this  ideal.  While  it  is  unfortunate  that  so 
few  cases  of  tuberculosis  in  the  incipient  stage  could  be  tested,  for 
it  is  in  this  stage  of  the  disease  that  the  test  would  be  of  greatest 
value  in  diagnosis,  the  fact  that  60  per  cent,  of  the  cases  that 
were  tested  in  the  incipient  stage  gave  a  positive  reaction,  although 
all  were  recorded  as  inactive  clinically,  speaks  eloquently  for  the 
accuracy  of  the  test  in  the  diagnosis  of  early  cases. 

The  results  of  the  test  also  demonstrate  that  while  a  patient  may 
have  a  clinically  inactive  tuberculous  infection,  the  blood  often 
gives  a  positive  complement-fixation  reaction,  and  this  fact  should 
prove  of  considerable  value  in  the  control  of  the  treatment  of  the 
disease.  While  it  would  be  premature  to  argue  that  a  negative 
complement-fixation  reaction  in  clinically  inactive  cases  of  tuber- 
culosis means  that  the  infection  is  cured,  it  is  quite  evident  that 
in  many  cases  proved  to  be  inactive  clinically  a  positive  reaction  is 
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obtained,  and  this  certainly  would  appear  to  indicate  that  there  is 
still  an  active  focus  present,  although  no  symptoms  can  be  detected. 
On  the  other  hand,  where  a  negative  reaction  is  repeatedly  obtained 
and  no  symptoms  indicating  the  presence  of  an  active  infection 
are  present,  it  would  appear  to  be  reasonable  to  conclude  that  the 
infection  has  disappeared.  However  this  may  be,  I  am  forced  to 
conclude,  as  the  result  of  these  experiments,  that  a  positive  result 
with  the  complement-fixation  test  described,  indicates  the  presence 
of  an  active  tuberculous  infection,  even  though  the  disease  may  be 
clinically  inactive,  and  that  as  long  as  the  test  remains  positive  the 
patient  cannot  be  said  to  be  cured.  This  conclusion  is  based  upon 
the  uniformly  negative  results  of  the  test  in  healthy  individuals, 
the  large  percentage  of  positive  results  obtained  in  active  tubercu- 
losis, and  the  comparatively  large  percentage  of  positive  results 
in  clinically  inactive  cases  of  the  disease. 

The  strength  of  the  reaction  has  been  found  to  vary  from  day  to 
day  in  some  cases,  a  strongly  positive  reaction  alternating  with 
a  plus-minus  or  even  a  negative  reaction.  This  variation  in  the 
strength  of  the  reaction  I  have  shown  to^"  be  true  of  the  comple- 
ment-fixation test  in  syphilis;  and  more  recently.  Irons  and  Nicolls^^ 
have  shown  the  same  to  be  true  of  complement-fixation  in  gonorrheal 
infections.  Therefore,  in  this  test,  as  in  complement-fixation  in  the 
other  diseases  mentioned,  a  single  negative  reaction  is  of  no  value 
in  excluding  infection.  Repeated  tests  should  be  made  in  all  cases 
in  which  tuberculosis  is  suspected,  and  a  negative  report  should  not 
be  made  until  several  tests  have  been  performed. 

Conclusions.  The  following  conclusions  appear  to  be  justified 
from  the  results  of  the  complement-fixation  test  for  tuberculosis 
reported  in  this  paper: 

1.  Complement-binding  antibodies  are  present  in  the  blood  serum 
of  both  active  and  clinically  inactive  tuberculous  infections. 

2.  A  polyvalent  antigen  prepared  from  several  strains  of  the 
human  tubercle  bacillus  has  been  found  to  give  excellent  results 
in  complement-fixation  for  tuberculosis. 

3.  With  the  test  described,  complement-fixation  gave  a  positive 
reaction  in  9G.2  per  cent,  of  cases  of  active  tuberculosis  and  in  66.1 
per  cent,  of  the  cases  of  clinically  inactive  tuberculosis. 

4.  The  test  was  negative  in  normal  individuals  and  in  i)atients 
suffering  from  other  diseases  with  the  exception  of  two  patients 
infected  with  syphilis  in  whom  symptoms  of  a  coincident  tubercu- 
lous infection  was  also  present. 

5.  The  tost  does  not  give  positive  results  with  the  blood  scrum  of 
syi)iiilitics  in  whom  there  is  no  coincident  tuberculous  infection. 

6.  The  reaction,  when  positive,  is  specific  and  apparently  indicates. 

"  Craig,  C.  F.,  Jour.  Amor.  Mod.  As.sn.,  1914,  Ixii,  1232. 
"  Jour.  Infect.  Dis.,  1915,  xvi,  .■?0:i. 
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the  presence  of  an  active  tuberculous  focus,  although  there  may  be 
no  symptoms  of  the  disease  present. 

7.  Positive  results  are  obtained  in  a  large  percentage  (66  per  cent.) 
of  clinically  inactive  cases  of  pulmonary  tuberculosis,  and  such  a 
result  indicates  that  though  it  may  be  quiescent  the  infection  has 
not  disappeared. 

8.  The  results  obtained  with  the  test  described  are  practically  as 
good  as  those  obtained  with  the  Wassermann  test  for  syphilis. 

Of  course,  much  more  work  is  needed  before  this,  or  any  other 
method  of  diagnosing  tuberculosis  by  complement-fixation  is  placed 
upon  a  thoroughly  practical  basis  and  is  generally  accepted  as  a 
routine  diagnostic  measure,  but  it  is  confidently  believed  that 
continued  work  upon  this  subject  will  result  eventually  in  the 
perfection  of  a  test  that  will  be  fully  as  useful  in  the  diagnosis  and 
control  of  the  treatment  of  tuberculosis  as  is  the  Wassermann  test 
in  syphilis. 

I  desire  here  to  express  my  thanks  to  Doctor  Edward  R.  l^aldwin 
for  seven  strains  of  the  human  tubercle  bacillus  kindly  furnished 
me  from  the  Saranac  Lake  Laboratory,  and  to  Dr.  Simon  Flexner 
for  three  strains  of  the  bacillus  from  the  Rockefeller  Institute.  The 
antigens  used  in  my  experiments  were  prepared  from  six  of  the 
strains  furnished  by  Dr.  Baldwin  and  one  of  the  strains  furnished 
bv  Dr.  Llexner. 


LANDRY'S  PARALYSIS:   REPORT  OF  A  CASE  WITH  NECROPSY 
AND  HISTOPATHOLOGICAL  FINDINGS.' 

By  Edward  D.  Fisher,  M.D., 

NEW   YORK. 

Many  cases  have  been  reported  since  Landry  first  described  a 
disease  characterized  by  a  rapidly  ascending  paralysis  passing  from 
the  lower  to  the  upper  extremities,  thence  to  the  cranial  nerves, 
causing  various  paralyses,  and  ending  fatally  in  the  course  of  six 
or  seven  days  with  involvement  of  the  vagus  and  respiratory 
failure.  The  pathological  changes  in  the  early  cases  were  negative. 
This  may  have  been  due  to  the  insufficient  method  of  examination 
in  part,  but  even  in  later  reports  very  few  changes  have  been 
found  at  times. 

In  the  literature  of  this  subject,  which  is  considerable  since 
Landry,  in  1859,  described  his  case,  we  find  various  lesions  recorded 
in  which  either  polyneuritis  or  spinal  cord  or  bulbar  inflammatory 
involvement  has  been  present,  or  all  in  combination.    Leyden  and 

'  lUad  before  the  Anicrical  Neurological  Society,  New  York  City,  May  8,  1915. 
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Goldscheider  are  among  those  who  support  this  view.  The  cord 
changes  are  usually  hyperemia,  perivascular  and  pericellular  infil- 
tration, and  hemorrhages  into  the  gray  and  white  matter;  at  times 
an  interstitial  and  parenchymatous  neuritis  with  or  without  cell 
involvement  in  the  cord  and  bulb.  The  latter  type  is  rather  the 
exception  than  the  rule.  Our  case  belongs  to  the  neuritic  type 
with  involvement  of  cells  of  the  cord  and  brain  stem. 

E.  Lugaro  made  an  exhaustive  study  of  reported  cases  of  Landry's 
paralysis  of  the  neuritic  type  up  to  1904.  He  prefers  to  designate 
Landry's  paralysis  as  a  clinical  entity  characterized  by  an  acute 
ascending  flaccid  paralysis,  irrespective  of  pathological  findings. 
And  he  cites  cases  of  a  purely  neuritic  type  of  Centanni,  Eisenlohr, 
Leyden,  Thomas,  Reusz,  Krewer,  Wochenius,  Roth,  Rosenheim, 
Nauwerk,  and  Earth.  All  of  their  cases  presented  the  same  syn- 
drome, namely,  an  acute  ascending  flaccid  paralysis.  Besides  the 
interstitial  and  parenchymatous  neuritis,  there  were  also  cell  changes 
in  the  anterior  and  posterior  horns  of  the  cord.  But  these  were  of 
a  reactionary  type,  due  to  remote  influences  in  their  neuraxones. 

All  authors  agree  that  the  disease  is  of  infectious  origin,  and 
attempts  have  been  made  to  isolate  a  specific  organism,  but  with- 
out success.  Centanni  isolated  a  bacillus  from  the  nerve  trunks, 
Eisenlohr  a  Staphylococcus  pyogenes  and  a  Staphylococcus  cereus 
albus  from  the  spleen  and  sciatic  nerve.  Leyden's  case  came  on 
after  influenza.  Wochenius  found  a  Staphylococcus  pyogenes 
albus  in  the  spleen  and  peripheral  nerves.  In  some  cases  pulmo- 
nary tuberculosis  was  a  complication.  Lugaro  goes  so  far  as  to 
classify  the  cases  reported  by  Korsakow  and  Serbski  as  puerperal 
polyneuritis,  and  similar  ones  reported  by  Prybitkow  and  one  by 
Mader,  as  Landry's  paralysis,  because  of  the  clinical  picture. 

Because  of  the  fact  that  there  is  no  specific  agent  causing  the 
affection,  he  is  inclined  to  advance  the  hypothesis  that  the  toxin 
alone  is  responsible  for  the  extensive  destructive  changes  in  the 
nerve  tissues,  and  that  in  some  cases  only  both  the  virus  and  its 
toxin  are  at  work.  He  also  points  out  that  the  time  element  as  to 
the  duration  of  the  disease  is  not  material  for  it  may  last  a  few 
days  or  a  few  weeks. 

Since  1904  several  other  cases  were  reported  that  approximate 
my  case  both  as  to  clinical  and  pathological  data.  Among  them 
Pfeifl'er,  Burghart,  Mosny  and  Moutier,  and  others  report  such 
types.  The  cases  of  Burghart  and  of  IMosny  and  Moutier  were 
complicated  by  pulmonary  tuberculosis  and  lasted  four  weeks  and 
two  months  respectively.  In  none  of  these  cases  was  any  germ 
isolated.  Levaditti  has  injected  a  monkey  with  the  ennilsion  of 
the  cord  of  Moutier's  case,  and  obtained  negative  results. 

The  case  I  shall  record  may  be  of  interest,  as  it  was  observed 
from  the  onset,  and  a  careful  postmortem  examination  has  been 
made. 


fisher:  Landry's  paralysis  793 

Case  Report.  W.  E.,  boy,  aged  fifteen  years.  Family  history 
is  negative.  With  the  exception  that  he  was  operated  upon  for  an 
inguinal  hernia  two  years  before  his  present  illness,  his  personal 
history  is  negative. 

Present  Illness.  September  27,  1913,  he  complained  of  a  sharp 
pain  in  the  calf  of  the  left  leg.  This  pain  was  gone  the  next  day, 
but  left  him  with  a  weakness  in  both  lower  extremities.  He  was  able 
to  walk  without  much  difficulty  but  favored  his  left  leg,  holding 
it  somewhat  bent  to  keep  him  from  falling.  This  condition  grew 
progressively  worse  until  October  11,  when  he  was  admitted 
to  St.  Vincent's  Hospital,  in  the  service  of  Dr.  Constantine  J. 
^NlacGuire.  His  paraplegia  was  then  complete  and  he  had  to  be 
carried  to  the  hospital. 

Status  on  Admission  to  the  Hospital.  Patient  was  well  developed 
and  a  little  above  the  average  height  for  his  age.  The  temperature 
was  99.2°,  pulse  72,  and  respirations  24. 

Examination  of  heart,  lungs,  and  abdominal  viscera  was 
negative. 

Muscles  of  the  head  and  neck  and  of  upper  extremities  were 
normally  active.  There  was  a  flaccid  paralysis  of  the  lower  extrem- 
ities, with  loss  of  reflexes  and  pain  on  pressure  over  the  large  nerve 
trunks.  There  was  no  dissociation  of  touch,  pain,  or  temperature 
sense.    No  anesthesia.    Deep  muscle  sense  was  normal. 

Laboratory  Findings.  Urine,  amber  color;  acid;  specific  gravity, 
1019;  albumin  and  glucose  negative;  no  casts;  no  crystals.  Blood: 
leukocytes,  23,500  per  cubic  millimeter;  polynuclears,  86  per  cent.; 
transitionals,  2  per  cent.;  h-mphocytes,  12  per  cent.  Spinal  fluid 
clear  and  colorless;  normal  pressure.  Fehling's  reduction  test  posi- 
tive; globulin  slightly  increased  and  7  cells  per  cubic  millimeter. 
Smears  and  cultures  negative  for  bacteria.  Wassermann  reaction 
negative  in  blood  serum  and  spinal  fluid.    Throat  cultures  negative. 

October  15.  Patient  vomited  and  complained  of  severe  abdomi- 
nal pain  and  chilly  sensations.  Blood  culture  taken  and  proved 
negative.  The  pain  and  vomiting  were  relieved  by  catharsis  and 
colonic  irrigation. 

October  17.  Complains  of  seeing  double  and  holds  the  left  eye 
closed  so  as  to  prevent  it.  Paralysis  of  left  external  rectus.  Dr. 
Kelly  examined  the  eye-grounds  and  found  them  to  be  negative. 

October  25.  Restless  the  greater  part  of  the  night  and  complains 
of  pain  in  the  left  shoulder.  Has  a  headache  and  vertigo  and 
vomited  after  lunch.  From  this  time  he  had  a  progressive  weak- 
ness and  loss  of  power  in  arms  and  hands,  until  in  about  one  week  it 
was  complete. 

October  29.  Headache  is  gone,  but  complains  for  the  first  time 
of  some  difficulty  in  swallowing.  Dr.  Kelly  reports  now  complete 
paralysis  of  the  muscles  of  the  right  eye  and  of  the  superior  oblique 
of  the  left. 
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November  1.  Blood  count:  leukocytes,  5900;  polynuclears, 
60  per  cent.;   lymphocytes,  38  per  cent.;   basophiles,  2  per  cent. 

November  3.    Complains  of  pain  in  the  cardiac  region. 

November  9.  Again  had  difficulty  in  swallowing,  and  had  pain 
in  the  back  and  temporary  shortness  of  breath. 

Neurological  Examination.  Cranial  nerves:  I,  unaffected;  II, 
negative;  III,  left  normal;  almost  complete  right-sided  palsy; 
right  ptosis;  pupils  react  to  light  and  accommodation  well;  IV, 
left  paralyzed;  V,  right  affected;  diminished  sensation  of  cornea 
and  right  side  of  face;  weakness  of  masseter;  VI,  left  paralyzed; 
VII,  bilateral  facial  paralysis  of  the  peripheral  type;  unable  to 
wrinkle  forehead,  show  teeth  or  close  eyes  tightly;  difficulty  in  pro- 
nouncing consonants  "b"  and  "p";  VIII,  IX,  and  X,  normal; 
XI,  affected;  trapezii  and  sternomastoids  weakened;  XII,  normal. 
INIotor  functions:  double  foot-drop  with  complete  loss  of  power  in 
legs,  flexors,  and  extensors  being  equally  involved.  Double  wrist- 
drop. With  the  exception  of  slight  movements  of  fingers,  almost 
complete  paralysis  of  upper  extremities.  INIuscles  of  trunk  markedly 
involved. 

Sensory  functions':  Coordination,  deep  muscle  sense  normal. 
Decreased  touch  and  temperature  sense. 

Trophic  disturbances:  ]Marked  atrophy  of  muscles  of  lower 
extremities.    KSlight  atrophy  of  muscles  of  arms  and  hands. 

Reflexes:  K.  J.,  A.  K.,  W.  K.,  E.  K.,  absent.  Abdominals 
present.    Pupillary  normal.    Sphincters  normal. 

Electrical  reactions:  Absence  of  faradic  response  and  R.  D. 
present  in  lower,  quantitative  and  qualitative  diminution  in  upper 
extremities. 

November  17.  INIarked  shortness  of  breath,  respirations  40, 
almost  wholly  costal.  Pulse,  90.  First  valvular  sound  impure, 
second  pulmonic  accentuated.  Pulmotor  had  to  be  used  to  relieve 
dyspnea.    Pulse  went  up  to  150,  and  was  weak  and  thready. 

November  21.     Patient  died  of  respiratory  failure. 

Necropsy.  Dr.  John  H.  Larkin  made  the  autopsy  and  reported 
that  the  thoracic  and  abdominal  viscera  were  normal.  The  cord 
showed  an  intense  congestion,  but  otherwise  was  macroscopically 
negative.  Sections  of  the  sciatic  nerve,  cord,  medulla,  and  pons 
were  prepared  by  him  and  studied  by  Dr.  j\I.  Xeustaedter,  who 
makes  the  following  report  on  the  histopathology  of  the  case: 

Microscopic  Study.  Sections  of  all  levels  of  cord,  medulla, 
pons,  and  the  sciatic  nerve  were  examined.  These  were  stained 
according  to  the  methods  of  Nissl:  toluidin  blue  and  j^olychrome 
methylene  blue;  Van  Gieson,  INIailory,  Biolschowski,  Woigert-Pal, 
Nigrosin  stain;    INIarchi  and  Sudan  111. 

Sjmial  Cord.  Sections  from  the  lumbar,  dorsal,  and  cervical 
segments.  The  cells  of  Clarke's  cohunn  sliow  a  central  chromat- 
olysis,  with  remnants  of  small,   narrow,   and   poorly  defined  and 
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darkly  staining  bodies  lining  the  periphery  of  the  cells.  The  proto- 
plasm of  the  remaining  cell  is  a  diffused  granular  mass  assuming  a 
faint  stain  and  giving  the  cell  a  dusty  appearance.  The  cells  are 
markedly  swollen,  and  nuclei,  when  present,  are  eccentrically  situ- 
ated. The  nucleoli  stain  rather  darkly  and  under  high  magnifi- 
cation show  a  disintegration  of  their  substance  into  bodies  of 
various  shapes  and  sizes.  The  cell  prolongations  are  e\erywhere 
faintlv  stained.     This  degeneration  is  manifested  in  all  the  cells 
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Fig.  1. — A,  degeneration  of  anterior  horn  cells,  showing  a  tygriosis  and  a  beginning 
chromatolysis  around  the  periphery,  with  eccentric  nucleus.  Nissl  stain.  Zeiss, 
8  mm.  Oc.  6.  X  450.  B,  cell  vacuolization  of  anterior  horn  cell.  Van  Gieson 
stain.  C,  degeneration  of  cells  of  Clarke's  column,  with  central  chromatolysis,  ehromo- 
philic  substance  lining  the  periphery.     Nissl  stain.     Zeiss,  16  mm.     Oc.  3.      X  60. 

of  Clarke's  column  at  all  levels  of  the  cord.  Nowhere  along  this 
column  is  any  evidence  of  a  neuronophagocytosis  to  be  found, 
although  there  is  a  fair  amount  of  hyperplasia  of  glia  cells  in  their 
vicinity. 

The  large  multipolar  cells  of  the  anterior  horns  throughout  all 
the  segments  of  the  cord  are  seen  to  have  undergone  three  forms  of 
degeneration  of  various  intensities.  The  most  prominent  feature 
is  a  coalescence  of  the  tygroid  substance,  a  tygriosis,  and  a  con- 
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sequent  shrinkage.  The  cells  stain  darkly  or  assume  such  an 
intense  stain  that  the  chromophilic  substance  cannot  be  differen- 
tiated at  all.  This  condition  cannot  be  an  artifact  or  overstaining, 
since  other  cells  on  the  same  section  are  staining  quite  well.  In 
assuming  such  a  dark  stain  the  cell  obliterates  the  view  of  the 
nucleus  if  present.  In  some  cells  the  nucleus  is  eccentric  and  its 
cytoplasm  broken  up  into  irregular  bodies  and  the  nucleolus  is 
staining  very  deeply.  The  prolongations  of  these  cells  are  visible 
and  retain  slight  meshes  of  chromophilic  substance.  Around  the 
periphery  of  the  cells  and  at  times  dipping  into  the  cell  body  itself 
are  seen  round  cells,  large  and  small,  of  the  type  of  satellite  cells. 
To  a  lesser  extent  we  find  cells  in  the  anterior  horns,  with  a  central 


Fig.  2. — A  diffuse  and  focal  infiltration  of  Icukocjtes  in  the  anterior  nerve  root, 
cervical  segment.     Nissl  stain.     Zeiss,  16  mm.     Oc.  3.      X  150. 

chromatolysis  of  the  type  described  in  the  cells  of  Clarke's  column. 
In  cells  affected  by  this  ])hase  of  degeneration  the  prolongations 
are  gone  and  no  evidence  of  any  neuronophagocytosis  is  present. 
Very  rarely,  indeed  I  have  only  seen  it  on  three  sections,  there 
appears  to  be  a  cell  vacuolization  with  the  nucleus  entirely  gone 
and  a  sliglit  neuronophagocytosis  ])rosent.  The  first  type  of  degen- 
eration is  mo.st  i)ronounced  in  the  anterior  horns  of  all  the  cervical 
and  dorsal  segments,  while  the  second  type  is  most  pronounced 
in  the  anterior  horns  of  all  levels  of  the  lumbar  region  and  in  the 
cells  of  the  lateral  horns  all  over  the  cord. 

The  significance  of  these  phases  of  cell  degeneration  has  been 
established    by    j)athological    investigation    and    experimentation, 
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namely,  that  a  central  chromatolysis  with  swelling  and  eccen- 
tricity of  the  nucleus,  together  with  chromophilic  substance  present 
in  well-defined  meshes  around  the  periplicry  of  the  cell,  is  accepted 
to  be  a  reactionary  degeneration  or  attempted  regeneration  of  the 
cell  as  a  result  of  a  lesion  remotely  in  the  cell  prolongation — in  the 
neuraxone.  While  the  degeneration  beginning  as  a  tygriosis,  coales- 
cence of  the  chromophilic  substance  accompanied  by  swelling  in 
some  instances,  and  a  shrinkage  or  cell  vacuolization  following  it  in 
the  presence  of  a  more  or  less  marked  neuronophagocytosis  and  a 
gradual  cell  destruction  in  which  the  tygroid  substance  is  present 
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Fig.  3. — A,  focus  of  marked  glia-cell  proliferation  in  the  gray  matter  in  the  neigh- 
borhood of  the  aqueduct  on  a  section  through  the  red  nuclei.  Nissl  stain.  Zeiss, 
16  mm.  Oc.  3.  X  60.  B,  slight  perivascular  infiltration  of  mononuclears  in  the 
same  neighborhood.     Nissl  stain.     Zeiss,  same  magnification  as  A. 


as  long  as  a  part  of  the  cell  is  present  is  accepted  as  an  inflammatory 
reaction  within  the  cell  itself,  or  its  pericellular  lymph  space  or  in 
the  substance  of  its  immediate  neighborhood.  In  the  first  type 
we  see  slight  evidence  of  any  remaining  neuraxone  or  other  cell  pro- 
longation, while  in  the  latter  type  we  always  see  a  well-stained  cell 
prolongation  with  some  meshes  of  the  chromophilic  substances. 

In  view  of  the  fact  that  we  have  the  first  type  of  cell  degeneration 
present  to  a  great  extent,  and  the  second  type  only  in  some  parts 
of  the  anterior  horns,  we  should  expect  definite  jiathological  changes 
in  the  peripheral  nerves  and  a  clinical  picture  in  conformity  with 
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these.  This  discussion  we  shall  leave  to  the  end  after  first  reporting 
the  other  findings. 

Sections  stained  by  the  Bielschowski  method  show  a  marked 
degeneration  of  the  neurofibrils  of  the  cells  of  the  anterior  horn, 
while  those  of  the  cells  of  Clarke's  column  are  entirely  absent.  This 
is  true  of  all  the  levels  of  the  cord. 

There  is  a  considerable  hyperplasia  of  glia  cells  in  the  gray  and 
white  matter  of  the  whole  cord,  and  not  infrequently  do  we  meet 
with  darkly  staining,  small  mononuclear  round  cells,  especially  pro- 


FiG.  4. — Swelling,  central  chromatolysis,  and  degeneration  of  the  cells  of  the 
descending  nucleus  of  the  fifth.     Nissl  stain.     Zeiss,  8  mm.     Oc.  6.      X  440. 


nounced  in  the  neighborhood  of  the  blood  vessels,  filling  in  their 
perivascular  sheaths  to  a  very  slight  extent.  They  are  most  prob- 
ably lymphocytes. 

A  feature  of  considerable  interest  in  this  case  is  the  cpendyniitis 
around  the  central  canal,  especially  well  estal)lished  at  the  levels 
of  the  cervical  and  lumbar  enlargements.  We  find  here  a  consider- 
able hyperplasia  of  ependymal  cells  with  an  intense  infiltration  of 
large  polymorphonuclears  around  the  central  canal  with  not  an 
inconsiderable  amount  of  small,  darkly  staining  mononuclears.    At 
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some  levels  of  the  cervical  enlargement  there  are  even  some  large 
polymorphonuclears  found  within  the  lumen  of  the  canal. 

Finally,  it  must  be  noted  that  the  capillaries  of  the  gray  matter 
of  the  anterior  horns  are  engorged.  In  many  instances  one  notices 
capillary  aneurysms,  and  not  infrequently  these  burst  and  give 
rise  to  extensive  hemorrhages.  Hemorrhages  of  the  white  matter 
I  have  noticed  only  in  a  few  instances  in  the  posterior  columns. 

TJie  Medulla  and  Pons.  The  cells  of  the  nuclei  graciles  and 
cuneati  show  a  pronounced  degeneration  of  the  type  found  in  the 
cells  in  Clarke's  column  of  the  cord,  while  the  cells  of  the  motor 
nuclei  and  of  the  formatio  reticularis  show  evidences  of  the  type 


Fig.  5. — Longitudinal  and  cross-sections  of  the  sciatic  nerve,  showing  pronounced 
degeneration  of  the  myelin  substance.  Marchi  and  Wcigert-Pal  stains.  Zeiss, 
16  mm.     Oc.  3.      X  60. 


of  degeneration  we  found  in  the  ganglion  cells  of  the  anterior  horns 
of  the  cord,  namely,  a  tygriosis.  Throughout  the  segment  at  the 
level  of  the  decussation  of  the  pyramids  there  is  a  fair  amount  of 
hjT^erplasia  of  glia  cells  and  some  diffuse  and  very  slight  peri- 
vascular infiltration  of  deeply  staining,  small,  round  mononuclears. 
The  central  canal  shows  here  also  some  ependymitis  as  in  the 
cord. 

The  cells  of  the  nuclei  of  the  third  and  sixth  cranial  nerves  show 
the  following  form  of  degeneration.  There  is  a  central  chromatolysis 
around  the  nucleus,  which  in  most  instances  is  at  the  jieriphery, 
while  the  tygroid  substance  of  the  remaining  cell  has  undergone  dis- 
integration, appearing  in  irregular,  thick,  and  broken  meshes.    The 
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nuclei  are  swollen  and  stain  very  lightly  while  the  nucleolus  assumes 
a  dark  stain.  The  cell  prolongations  are  visible.  Many  of  the  cells 
are  gone  for  the  greater  part  and  no  trace  of  the  nucleus  would  be 
present.  The  capillaries  are  filled  and  in  some  instances  there  are 
thrombi  present.  These  changes  are  also  evident  in  the  sensory 
nucleus  of  the  fifth  and  the  sensory  as  well  as  the  dorsal  nuclei  of  the 
tenth  nerves.    The  nucleus  ambiguus  shows  no  change  that  I  would 


Fig.  6. — Cross-section  of  sciatic  nerve,  showing  proliferation  of  the  perineurium, 
extensive  parochyniatous  degeneration  of  nerve  fibers,  and  connective-tissue  increase; 
infiltration  of  leukocytes  and  (Jitter  cells.  Some  thickening  of  the  endoncurium 
and  fatty  degeneration  of  the  perineurium.  Mallory  stain.  Zeiss,  8  mm.  Oc.  6. 
X  250. 


consider  pathological.  The  cells  of  the  descending  and  ascending  roots 
of  the  fifth  are  very  much  .swollen  and  show  a  general  chromatolysis 
with  the  protoplasm  disintegrated  into  a  fine  granular  mass  giving 
the  cell  a  peculiar  dusty  ajipt^iirance.  At  the  iierijihory  there  are 
.still  evident  darkly  staining  tygroid  bodies,  and  their  neuclei  when 
])resent  are  eccentric;  and  swoMen,  staining  very  lightly  with  the 
nucleolus  staining  somewiiat  deeper.  The  cell  prolongations  of 
these  cells  are  totally  gone  and  there  is  no  evidence  of  any  peri- 
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cellular  infiltration.  The  cells  of  the  nuclei  of  the  seventh  and 
twelfth  nerves  show  changes  characteristic  of  the  motor  nuclei  of  the 
bulb  at  the  level  of  the  decussation  of  the  pyramids.  In  the  cells 
of  the  other  pontine  nuclei,  the  nuclei  rubri,  and  basal  ganglia 
show  alterations  similar  in  type  to  those  of  third.  In  the  region 
of  the  nucleus  ruber  we  find  also  some  perivascular  infiltration  of 
mononuclears  and  endothelials,  and  also  some  focal  infiltration  of 
small,  darkly  staining  mononuclears  and  polymorphonuclears  as 
well  as  some  hemorrhages.  The  glia  cell  proliferation  is  very 
much  marked  throughout. 


Fig.  7. — Posterior    nerve    root,    lumbar    segment     showing     polyblasts    and    some 
Gitter  cells.     Mallory  stain.     Zeiss,  8  nmi.     Oc.  6.      X  400. 


The  spinal  nerve  roots  of  all  segments  stained  by  the  Nissl  method 
show  at  times  a  diffuse  and  at  times  a  focal-cell  infiltration  into  the 
lymph  spaces  of  the  epi-,  peri-,  and  endoneurium.  Those  of  the 
lumbar  segments  are  most  intensely  affected.  The  anterior  roots  are 
far  more  involved  than  the  posterior.  This  infiltration  is  not  only 
evident  in  the  distal  end  of  the  nerve  trunks  but  also  at  the  entrance 
of  the  nerve  roots,  and  winch  consists  of  small,  round,  darkly  staining 
mononuclears,  fat  granular  cells,  and  polyl)lasts  from  which  the  latter 
are  really  formed.  At  times  there  is  to  be  seen  a  hemorrhage  into 
the  posterior  nerve  root,  the  contiguous  white  substance  of  the 
cord,  and  into  the  pia.  The  thoracic  segments  are  subjected  to 
this  change.    There  is  also  an  infiltration  of  the  perivascular  lymph 
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spaces  at  the  nerve  roots  which  consists  of  mononuclears  and 
endothehals.  The  cross-sections  of  the  anterior  and  posterior  nerve 
roots  stained  according  to  methods  of  Marchi,  Mallory,  Van  Gieson, 
Bielschowski,  and  the  Nigrosin  stain  show  markedly  destructive 
parenchymatous  and  interstitial  changes.  It  would  seem  that  the 
toxic  substance  has  been  propagated  through  the  perineural  lymph 
spaces  in  a  comparatively  rapid  time,  producing  such  extensive 
and  destructive  changes.  In  other  places  we  find  a  complete 
breaking  down  of  all  the  elements  of  the  nerve  fiber,  a  thickening  of 
the  endoneurium,  and  a  proliferation  of  the  connective  tissue. 

The  peripheral  nerve  studied  is  the  sciatic.  With  the  polychrome 
blue  stain  there  is  evident  an  infiltration  of  cells,  but  not  as  marked 
in  the  nerve  roots.  This  infiltration  is  mainly  pronounced  in  the 
peri-  and  endoneurium,  and  consists  of  polymorphonuclears,  poly- 
blasts,  and  Gitter  cells.  Here  and  there  one  finds  a  lymphocyte.  The 
infiltration  is  most  marked  in  the  neighborhood  of  bloodvessels. 
There  is  also  a  slight  proliferation  of  cellular  elements,  but  their 
protoplasmic  processes  are  not  visible.  The  connective-tissue  and 
endothelial  cells  are  more  proliferated  than  other  cell  elements. 
Especially  on  cross-section  one  observes  a  very  marked  connective- 
tissue  cell  proliferation  with  their  protoplasmic  processes  extending  to 
some  extent  between  the  nerve  fibers.  The  Schwann  cells  are  rather 
swollen.  With  the  Marchi  stain  there  is  to  be  noted  a  degeneration 
of  the  myelin  substance,  forming  irregular  masses  scattered  through- 
out the  nerve  fiber.  With  the  Van  Gieson  and  Nigrosin  stains  a 
very  extensive  nerve  fiber  destruction  is  to  be  seen.  The  peri-  and 
endoneurium  appear  markedly  thickened,  their  vessels  show  a 
considerable  infiltration  into  their  lymph  spaces,  consisting  of 
large  and  small  round  cells.  Their  endothelial  coat  is  thickened 
and  the  endothelium  loose.  The  proliferation  of  connective-tissue 
fibers  and  cells  is  quite  evident.  There  is  also  a  pronounced  infiltra- 
tion of  i)olyblasts  and  Koernchenzelln  among  the  fibers.  The 
Schwann  nuclei  are  swollen  and  stain  deeply,  and  at  times  fairly 
occlude  the  lumen  of  the  fiber.  Some  fibers  show  an  obliteration 
of  the  axis-cylinder,  and  the  myelin  substance  presenting  masses 
filled  with  fine,  dusty  granules  assuming  a  bluish  tint  with  the 
nigrosin  stain.  Others,  again,  show  no  ditl'erentiating  characteristics 
at  all,  but  become  confiuent  into  a  connective-tissue  mass  with  a 
marked  cell  infiltration. 

In  view  of  such  extensive  ])arcn('hymatous  and  interstitial 
changes  in  the  nerve  roots  and  trunks  the  question  comes  up  whether 
we  are  dealing  with  end  results  of  a  toxin  or  a  bacterial  activity,  or 
of  both.  The  cell  infiltration  would  point  to  a  bacterial  invasion 
resulting  in  a  phagocytosis  along  the  lymph  spaces  of  the  nerv'es 
through  which  the  virus  was  disseminated.  In  view  of  the  fact, 
however,  that  the  infiltration  is  not  marked  in  all  places  alike,  and 
in  some  instances  it  is  rather  slight,  although  the  changes  in  the 
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fibers  are  very  pronounced,  and  in  view  of  the  fact  that  the  dura- 
tion of  the  disease  was  rather  longer  than  usual,  I  hold  that  both 
the  virus  and  the  toxin  did  play  an  equal  part  in  bringing  about  these 
changes  in  the  peripheral  nerves  primarily,  and  these  gave  rise  to 
the  reactionary  cell  changes  in  the  cord  and  medulla  and  pons. 
The  ganglion  cell  changes,  however,  which  are  accomi)anied  by  a 
slight  neuronophagocytosis  are,  in  my  opinion,  the  direct  result 
of  the  virus. 

Conclusion.  We  have  here,  therefore,  a  case  of  ascending  par- 
alysis, with  attending  neuritis,  which  followed  the  usual  course  of 
extension,  later  involving  the  upper  extremities  and  bulbar  nerves 
resulting  in  respiratory  failure.  The  pathologic  findings  are  definite, 
involving  both  the  peripheral  and  central  nervous  systems.  The 
course  of  the  disease  was  longer  than  usually  described,  extending 
over  six  weeks,  but  otherwise  the  case  was  typical  in  its  clinical 
manifestations. 
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THE  VALUE  OF  SYMPTOMATIC  DRUG  TREATMENT. 
By  Joseph   L.  Miller,  M.D., 

CHICAGO. 

As  compared  with  a  few  decades  ago,  drug  therapy  occupies  a  less 
prominent  place  in  the  treatment  of  disease,  and  inasmuch  as  most 
of  our  medication  is  symptomatic  in  character,  it  probably  means 
that  symptoms  are  less  frequently  treated  than  in  former  years. 
Is  this  to  be  considered  a  step  in  advance,  or  are  we,  on  account 
of  our  interest  in  scientific  medicine,  negligent  of  an  important 
detail  in  treatment?  It  is  probably  true  that  with  the  development 
of  specific  drug  therapy  and  biological  products  the  physician  has 
become  more  impatient  with  and  less  interested  in  treatment 
directed  toward  giving  only  temporary  relief.  Other  important 
reasons,  however,  must  be  considered.  The  profession  each  year 
contains  more  and  more  men  with  careful  scientific  training.    This 
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training  may  have  led  them  to  scrutinize  more  closely  all  methods 
of  treatment  through  carefully  controlled  observations.  The 
advance  of  pathological  physiology,  pharmacology,  and  experi- 
mental therapeutics  has  furnished  them  with  certain  knowledge, 
and  especially  a  new  method  of  applying  it.  As  a  result  of  all  this 
there  has  developed,  as  it  appears  to  the  writer,  a  certain  healthy 
skepticism  in  regard  to  drug  therapeutics. 

Certain  points  should  be  considered  before  undertaking  any 
symptomatic  treatment.  A  few  that  might  be  mentioned  are: 
Should  this  particular  symptom  be  corrected?  Does  it  interfere  or 
assist  in  bringing  about  improvement  or  recovery?  Will  its  modi- 
fication interfere  with  making  a  correct  diagnosis  or  obscure  obser- 
vation upon  the  progress  of  the  condition?  Having  determined  that 
a  certain  symptom  should  be  treated,  it  is  necessary  to  determine, 
if  possible,  the  underlying  pathological  physiology  and  then  the 
agent  to  correct  it.  Not  merely  the  chemical  agent  but  the  neces- 
sary dosage  and  frequency  with  which  it  should  be  repeated  in 
order  to  bring  about  the  desired  effect.  To  attempt  to  lower  blood- 
pressure,  at  least  under  certain  conditions,  may  be  poor  therapeutics; 
as,  for  instance,  when  due  to  increased  intracranial  pressure,  when 
the  rise  in  blood-pressure  is  an  effort  to  avoid  cerebral  anemia. 
It  is  not  improbable  that  hypertension  of  renal  origin  is  an  effort 
to  increase  the  efficiency  of  a  pathological  kidney.  Drug  anti- 
pyretics, on  account  of  their  depressing  action,  have  been  largely 
abandoned  in  the  treatment  of  prolonged  fever.  The  recent  inves- 
tigation of  Roily  and  IMeltzer  and  Ludke  and  others  raises  the 
question  whether  any  method  of  artificially  lowering  temperature 
is  desirable,  as  according  to  their  experiments  at  least  a  certain 
degree  of  fever  favors  the  development  of  immune  bodies.  Before 
undertaking  symptomatic  treatment  it  is  wise  to  consider  the 
compensatory  resources  of  the  body  and  not  confuse  compensatory 
action  with  what  is  commonly  regarded  as  a  disease  symptom. 

In  the  severe  acute  infection  if  we  decided  the  centres  in  the 
medulla  are  not  functioning  properly  can  we  modify  them  by 
certain  drugs?  We  are  taught  by  the  pharmacologists  that 
strychnin  quickens  and  deepens  the  respirations  and  stimulates 
the  vasomotor  centre,  causing  slowing  of  the  pulse  and  a  rise 
in  blood-pressure.  Now  if  these  same  results  were  produced  at 
the  bedside  upon  these  centres,  rendered  abnormal  by  toxins,  we 
would  have  in  stryclmin  a  valuable  symptomatic  remedy.  Whether 
under  the  conditions  mentioned,  and  in  the  usual  doses,  strychnin 
stimulates  these  centres  sufficiently  to  bring  about  any  appreciable 
improvement  is  exceedingly  doubtful,  as  shown  by  the  observa- 
tions of  Cabot,  Newburgh.  and  others.  We  nnist  tiierefore  con- 
clude that  either  our  conception  of  the  ])ntliologi«'i\I  jihysiology  is 
incorrect,  and  tiie  recent  work  of  Newburgh  indicates  tiiat  in  this 
particular  illustration  this  may  be  the  case,  or  our  pharmacology  is 
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at  fault.  Symptomatic  treatment,  however,  when  appHed  to  the 
correction  of  undesirable  symptoms  by  agents  that  have  been 
demonstrated  to  correct  this  disturbance  is  strictly  scientific, 
and  in  this  respect  is  placed  at  once  on  the  same  level  as  specific 
therapy. 

There  is  another  group  of  conditions  in  which  symptomatic  treat- 
ment is  not  only  strictly  indicated  but  in  which  the  agents  are  at 
hand  to  give  relief.  ]\Iorphin  when  administered  to  a  pneumonia 
patient  with  acute  pleurisy  not  only  relieves  the  pain,  but  deepens 
the  respiration,  improves  the  oxygenation  of  the  blood,  promotes 
sleep,  and  thus  becomes  far-reaching  in  its  results.  In  an  acute 
attack  of  pulmonary  edema,  morphin  is  often  of  considerable  value, 
in  a  measure  due  to  its  relieving  the  patient's  fears  and  thus 
lowering  the  arterial  blood-pressure,  and  so  permit  of  a  restoration 
of  function  of  the  left  ventricle.  Morphin  in  acute  biliary  or  renal 
colic  relieves  pain,  and  at  the  same  time  relaxes  muscular  spasm, 
thus  allowing  the  calculus  to  escape.  Adrenalin,  by  relieving  bron- 
chial spasm,  may  abort  an  attack  of  bronchial  asthma.  Angina 
pectoris  when  due  to  spasm  of  the  coronary  artery  may  be  relieved 
by  the  nitrites. 

There  is  another  group  of  conditions  in  which  symptomatic 
treatment  may  give  only  transitory  relief,  but  when  combined  with 
other  agents  may  give  prolonged  relief.  This  form  of  symptomatic 
treatment  can  only  be  considered  scientific  when  associated  with 
these  additional  measures;  as,  for  example,  digitalis,  although 
claimed  as  a  functional  remedy,  is  nevertheless,  given  to  relieve 
symptoms,  as,  for  instance,  dyspnea.  Alkalies  are  of  value  in 
relieving  gastric  h^^3eracidity.  The  digitalis,  however,  should  be 
combined  with  restriction  of  physical  exertion  and  the  alkalies  with 
the  proper  dietary  measures  in  order  to  give  lasting  results. 

Outside  of  the  symptoms  that  can  be  placed  in  these  groups 
mentioned  or  others  of  the  same  rational  character,  there  is  another 
group  the  treatment  of  which  at  least  today  cannot  be  considered 
as  proved  rational  therapy.  Here  might  be  included  the  value 
of  salicylates  in  acute  arthritis,  of  expectorants,  of  bitter  tonics, 
of  arsenic  in  anemia,  and  of  drugs  used  to  control  hemorrhage. 
It  is  in  this  field  that  the  clinical  therapeutist  can  render  real 
service.  Here  a  process  of  elimination  is  necessary  in  order  to 
place  therapeutics  upon  the  same  high  plane  as  the  other  branches 
of  medicine. 

In  addition  there  is  a  long  list  of  drugs  employed  symptomatically 
proven  to  be  without  value,  mentioned  or  recommended  still  in 
modern  high  class  text-books.  As  an  example  we  might  name  hexa- 
methylenamin,  which  rapidly  acquired  a  reputation  as  having 
bactericidal  properties  throughout  the  body  and  when  adminis- 
tered by  mouth  to  appear  in  the  form  of  formalin  in  the  various 
excretions  and  secretions  of  the  body.     It  is  still  extensively  used 
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in  respiratory  and  ear  infections,  in  meningitis,  arthritis,  and 
cholecystitis;  although  it  has  been  clearly  demonstrated  that  the 
hexamethylenamin  is  only  split  up  and  formalin  set  free  in  an  acid 
media  and  of  the  various  secretions,  the  urine  is  the  only  one 
which  is  acid. 

In  order  to  determine  the  value  of  symptomatic  treatment  it  is 
very  essential  that  the  observer  be  familiar  with  the  course  of  un- 
treated disease.  Individual  variations  must  always  be  taken  into 
consideration.  Many  patients  with  pernicious  anemia  grow  pro- 
gressively worse,  others  have  prolonged  periods  of  spontaneous 
improvement,  the  latter  offering  a  dangerous  pitfall  for  the  unwary 
therapeutist.  Perhaps  in  the  teaching  of  clinical  therapeutics  it 
would  be  wise  to  instruct  the  student  first  in  the  course  of  untreated 
disease;  if  possible  to  follow  a  few  cases  in  the  ward,  tabulating 
symptoms,  their  intensity  and  duration.  He  would  thus  be  im- 
pressed with  the  importance  of  carefully  recording  symptoms.  He 
would  thus  be  in  a  better  position  to  determine  the  effect  of  thera- 
peutic agents,  and  so  avoid  the  error  of  acquiring  experience  in 
clinical  therapeutics  in  a  haphazard  and  time-consuming  manner. 
For  the  purpose  of  arriving  at  accurate  information  too  much  stress 
cannot  be  laid  upon  the  statistical  method  of  which  Dr.  Osier  has 
always  been  a  strong  advocate.  While  the  impression  of  our 
therapeutic  accomplishments  may  be  more  pleasant  to  consider, 
it  is  carefully  collected  and  recorded  information  that  is  of  lasting 
benefit  to  medicine.  Our  therapeutics  can  be  placed  upon  the 
same  accurate  basis  as  pathology  and  symptomatology.  Sympto- 
matic treatment  is  most  important  not  only  from  the  stand-point 
of  the  patients,  but  also  for  the  purpose  of  clearing  up  the  field  of 
clinical  therapeutics,  and  he  who  undertakes  a  careful  study  of 
symptomatic  therapeutics  will  be  rendering  a  lasting  service  to 
medicine. 


THE  PROBLEMS  OF  NEPHRITIS  FROM  THE  CUNICAL 
STAND-POINT. 

By  Arthur  R.  Elliott,  M.D., 

PROFESSOR  OF  MEDICINE,   POST-GRADUATE  MEDICAL  SCHOOL;    PHYSICIAN  TO  ST.  LUKE's 

HOSPITAL,  CHICAGO. 

Until  a  comparatively  recent  period  our  knowledge  of  nephritis 
was  mainly  accumulated  by  the  methods  of  clinical  observation 
and  anatomical  research.  Clinical  study  has  slowly  and  laboriously 
amplified  in  matters  of  detail  the  essential  facts  contained  in 
Bright's  original  conception  of  the  clinical  ])athology  of  kidney 
disease,  but  has  failed  to  alter  or  in  any  important  degree  to  add 
to  the  fundamental  principles  outlined   by  the  founder  of  renal 
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pathology.  The  study  of  the  morbid  anatomy  of  kidney  disease  with 
resulting  attempts  to  form  classifications  based  thereon  begun  by 
Frerich  in  1851  still  continues,  although  latterly  with  less  enthu- 
siasm for  such  elaborate  classification  as  characterized  pathological 
research  in  ultrascientific  circles  twenty  years  ago.  This  decline 
in  the  vogue  of  pathological  classification  followed  inevitably  the 
too  great  intricacy  of  many  of  the  classifications  and  their  frequent 
failure  to  correlate  satisfactorily  with  clinical  manifestations  and 
urinary  signs,  resulting  in  division  and  subdivision  beyond  the 
point  where  the  various  types  can  be  recognized  clinically.  With 
the  realization  that  the  methods  of  pathological  study  alone  offer 
little  prospect  of  an  interpretation  of  many  important  aspects  of 
renal  pathology,  investigation  has  turned  to  the  study  of  nephritis 
in  animals  produced  by  experimental  technic.  Such  investiga- 
tions appear  to  lend  themselves  ideally  to  this  purpose,  since  they 
include  studies  in  function  as  well  as  morphology,  thereby  over- 
coming, partially  at  least,  one  of  the  serious  shortcomings  of  purely 
histological  research.  These  studies  in  experimental  nephritis, 
actively  prosecuted  for  a  period  of  ten  years,  while  they  have  added 
greatly  to  our  knowledge  concerning  the  function  of  individual  parts 
of  the  kidney  and  the  way  these  functions  are  disturbed  in  lesions 
of  difi'erent  kinds,  have  as  yet  failed  to  elucidate  important  points 
in  pathogenesis.  The  effect  to  this  point,  of  the  experimental 
investigation  of  kidney  problems,  upon  the  clinician  has  been  to 
add  to  the  difficulties  of  an  inherently  difficult  subject.  Enough 
has  been  done  to  indicate  that  many  former  beliefs  were  erroneous; 
old  convictions  have  been  unsettled  without  the  substitution  always 
of  definite  and  reliable  information.  This  inevitably  marks  the 
middle  stage  of  any  investigation,  and  need  not  shake  our  faith 
that  experimental  investigation  will  finally  solve  the  many  important 
problems  concerned. 

Coincidently  with  and  largely  as  an  outcome  of  these  activities 
in  research  aspects  of  nephritis  the  progress  of  science  has  intro- 
duced new  factors  into  the  clinical  outlook  that  afford  us  valuable 
aid  in  the  examination  of  nephritis  patients  and  materially  assist 
us  in  our  attempts  to  secure  a  good  basis  for  diagnosis,  prognosis, 
and  treatment.  Advances  in  our  understanding  of  chronic  infective 
processes  and  their  relation  to  systemic  disease,  the  introduction 
of  the  blood-pressure  gauge  into  general  practice,  a  more  scientific 
procedure  in  dietotherapy,  and  the  perfection  of  tests  for  kidney 
function  combine  to  render  clinical  procedure  much  more  exact 
and  scientific  than  formerly.  It  is  now  no  longer  enough  to  state 
that  the  patient  has  acute  or  chronic  nephritis.  The  diagnosis 
must  be  completed  with  an  attempt  to  elucidate  its  cause,  with  an 
adequate  study  of  the  circulation,  with  an  estimation  of  total  renal 
function,  and  if  we  strive  to  be  exact,  with  a  fmther  specification 
as  to  whether  there  is  retention  of  chlorides  or  nitrogen.     Modern 
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procedures  enable  each  of  the  above  factors  to  be  studied.  It  is 
with  the  bearing  on  cHnical  considerations  of  these  newer  aspects 
of  the  nephritis  problem  that  the  present  discussion  is  concerned. 

The  problem  of  acute  nephritis  is  essentially  different  from  that 
of  chronic  nephritis.  In  acute  nephritis  we  have  to  do  with  acute 
damage  to  normally  functioning  organs  which,  previously  sound, 
are  again  more  or  less  quickly  restored  to  normal  provided  they 
are  not  overwhelmed  by  the  destructive  agent.  In  the  chronic 
nephropathies  it  is  the  possibilities  for  the  establishment  of  com- 
pensation that  constitute  the  problem.  The  etiology  of  acute 
and  subacute  nephritis  may  be  said  to  be  invariably  either  bacteria 
or  their  toxins,  and  of  the  bacteria  concerned,  by  all  means  the 
most  important  is  the  streptococcus.  This  intimate  connection 
between  sepsis  and  nephritis  has  been  frequently  mentioned  in 
literature  since  Bartels  first  noted  it  in  1877,  but  the  full  extent  of 
the  role  played  by  bacteria  has  hardly  had  sufficient  appreciation. 
Acute  nephritis  is  usually  due  to  the  action  of  bacterial  toxins,  the 
renal  reaction  being  a  diffuse  inflammatory  affair.  More  rarely 
nephritis  may  result  from  actual  lodgement  of  bacteria  in  the  kidney 
substance  (bacterial  thrombi),  when  cocci  may  appear  in  the  urine, 
giving  rise  in  consequence  to  a  disseminated  focal  type  of  lesion, 
of  which  a  good  example  is  the  embolic  glomerulonephritis  of 
subacute  bacterial  endocarditis.  The  existence  of  acute  nephritis 
(excepting,  of  course,  the  rare  chemical  nephritides)  invariably 
points  to  a  pre-occurring  infection.  In  seventeen  cases  of  acute 
and  subacute  nephritis  studied  by  Ophiils,^  all  were  found  to  be 
suffering  from  septic  processes.  The  importance  of  identifying 
the  original  source  of  the  sepsis  is  great,  for  upon  its  detection  and 
removal  depend,  during  the  earlier  stages  at  least,  success  in  con- 
trolling the  renal  secondary.  The  tendency  of  uncomplicated  acute 
nephritis  is  to  recovery,  provided  infective  factors  be  no  longer 
present  and  active  to  work  new  damage  to  the  kidneys.  This  is 
well  shown  in  clinical  experience,  on  the  one  hand,  by  the  complete 
disappearance  of  the  nephritis  of  scarlet  fever  in  those  cases  that 
survive,  and,  on  the  other  hand,  by  the  marked  tendency  to  chron- 
icity  that  characterizes  nephritis  associated  with  tonsillitis,  owing 
to  the  frequent  persistence  of  focal  infection  in  the  tonsil.  As 
illustrating  the  latter  point  may  be  mentioned  a  recent  case  where  a 
subacute  hemorrhagic  nephritis  of  four  months'  duration  in  a  child, 
aged  ten  years,  disappeared  within  three  weeks  following  radical 
removal  of  infected  tonsils. 

In  the  matter  of  chronic  nephritis  the  problem  of  etiology  is 
much  more  difficult.  The  material  has  been  worked  over  by 
generations  of  pathologists,  and  yet  the  etiology  of  most  cases 
is  entirely  obscure.     No  donbt  in  a  certain  proportion  of  cases 
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a  history  of  acute  nephritis  may  be  elicited,  but  the  connection 
between  the  two  is  not  always  clear.  There  is  one  difficulty  that 
presents  itself  from  the  clinical  side  in  investigating  the  question 
of  the  connection  between  acute  and  chronic  nephritis,  and  that  is 
that  acute  and  subacute  nephritis  may  occur  without  the  develop- 
ment of  symptoms,  other  than  the  urinary  signs,  during  any  infec- 
tion, and  failure  to  analyze  the  urine  may  sacrifice  the  opportunity 
to  discover  the  original  first  link  in  the  chain  that  perhaps  leads  to 
a  final  chronic  nephritis.  In  consequence  of  this  it  is  difficult,  if 
not  impossible,  to  exclude  an  antecedent  acute  nephritis  in  any 
given  case.  Considering  the  nature  of  chronic  renal  disease  and 
what  we  know  of  the  action  of  chronic  focal  or  confined  infection 
(sepsis),  it  would  appear  likely  that  certain  types  of  chronic  neph- 
ritis follow  less  frequently  single  acute  renal  inflammation  than 
that  they  eventuate  from  repeated  subacute  inflammatory  reactions 
consequent  upon  rise  and  fall  in  the  activity  of  chronic  septic  foci 
such  as  exist  in  infected  tonsils  sinuses,  etc.  I  have  recently 
observed  three  distinct  attacks  of  subacute  nephritis,  with  pus  in 
both  maxillary  antra,  in  a  young  man,  during  the  space  of  one  year. 
Drainage  of  the  antra  resulted  in  prompt  disappearance  of  this 
renal  secondary.  ]\Iuller  expresses  the  opinion  that  a  chronic 
nephritis  may  be  the  result  of  an  acute  lesion  with  a  progressive 
course  marked  by  acute  exacerbations.  Our  present  understanding 
of  infective  secondaries  would  indicate  that  a  progressive  exacer- 
bative  acute  nephritis  is  the  product  of  a  persisting  infection  or 
of  recurring  acute  infections.  This  is  the  type  of  chronic  kidney 
met  with  in  association  with  chronic  focal  or  confined  infection 
(sepsis).  Experimenters  have  found  that  acute  nephritis  induced 
artificially  rapidly  disappears  and  that  the  kidney  returns  to 
normal.  This  is  in  keeping  with  the  well-known  clinical  observation 
that  an  acute  nephritis  if  its  causative  agent  be  no  longer  operative 
usually  goes  on  to  healing  without  the  development  of  subacute 
or  chronic  lesions.  ]Many  cases  of  chronic  nephritis  apparently 
following  the  acute  lesions  of  scarlet  fever  have  been  reported,  and 
both  Miiller  and  Lohlein  describe  a  type  of  chronic  nephritis  devel- 
oping several  years  after  acute  lesions  of  scarlet  fever  and  coccus 
infections,  the  inflammatory  glomerular  changes  of  the  primary 
acute  nephritis  apparently  serving  as  the  starting-point  for  later 
fibrotic  and  indurative  lesions.  AVhether  a  certain  number  of  these 
chronic  lesions  are  not  spontaneous  in  origin  appears  a  fair  ques- 
tion. The  experimental  study  of  nephritis  in  the  main  supj)orts 
the  more  common  conception  of  the  etiology  of  chronic  nephritis 
in  man — that  it  is  a  gradually  developing  lesion  due  to  the  long- 
continued  insidious  action  of  some  ill-<lefined  toxic  substances 
(Pearce^).     When  we  consider  what  these  toxins  are,  very  little 
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clear  information  is  available.  Apart  from  the  subacute  and 
chronic  inflammatory  types  of  nephritis  in  which  chronic  sepsis, 
including  syphilis,  can  be  identified  or  clearly  inferred,  we  are  at 
present  ignorant  of  the  ultimate  cause  of  chronic  nephritis  aside 
from  the  well-known  ability  of  chronic  lead  intoxication  to  cause 
progressive  kidney  lesions.  Recently  an  increasing  importance  is 
being  attached  to  the  etiological  role  of  circumscribed  and  confined 
infection  commonly  called  focal  infection,  and  it  is  assumed  that  it 
may  prove  to  be  an  important  factor  in  the  production  of  chronic 
nephritis.  That  it  may  pla}--  a  first-class  role  in  the  causation  of 
subacute  and  chronic  inflammatory  nephritis  is  already  fully 
recognized,  but  the  connection  between  such  a  factor  and  the 
vascular  nephropathies  (contracted  kidney),  while  possible,  remains 
for  investigation  and  observation  to  prove.  A  certain  percentage 
of  cases  of  this  class  belong  to  the  type  known  as  secondary  con- 
tracted kidney.  This  is  the  terminal  atrophy  of  acute  inflammatory 
reactions,  and  as  such  has  a  more  or  less  remote  connection  with 
acute  nephritis,  although  the  original  infection  or  sepsis  may 
have  long  since  ceased  to  operate  as  an  etiological  factor.  The 
tendency  of  acute  nephritis  when  it  becomes  chronic  is  toward 
either  epithelial  degeneration  or  interstitial  fibrosis.  Epithelial 
degeneration  eventuates  in  the  large  white  kidney  ("parenchym- 
atous nephritis"),  whereas  the  fibrotic  organ  becomes  the  so-called 
secondary  contracted  kidney.  Herringham  emphasizes  the  fact 
that  these  are  not  consequent  the  one  on  the  other,  and  he  thinks 
much  of  the  confusion  existing  arises  from  regarding  them  as 
sequential.  Each  is  individually  a  terminal  development  of  what 
was  primarily  the  same  acute  process.  Herringham  employs  an 
excellent  illustration  to  define  this  divergence  by  citing  the  devel- 
opment of  pulmonary  tuberculosis  which  in  one  case  proceeds  by 
a  continuously  spreading  bronchopneumonia,  with  softening  and 
cavity  formation,  while  in  a  second  case  the  tendency  is  markedly 
toward  fibrosis.  In  somewhat  similar  manner  typical  cases  of 
diff'use  nephritis  in  full  development  may  dift'er  so  widely  both  in 
clinical  symptoms  and  pathological  appearances  that  they  might 
be  two  separate  diseases.  There  is,  however,  no  greater  dilYerence 
in  these  two  terminations  of  acute  nephritis  than  there  is  in  the  two 
forms  of  phthisis,  one  a  caseating  tuberculous  bronchopneumonia 
and  the  other  fibroid  phthisis.  It  has  generally  been  assumed  that 
secondary  contracted  kidney  is  uncommon,  and  the  older  authorities 
looked  upon  it  as  a  great  rarity.  We  are  beginning  now  to  under- 
stand that  it  is  comparatively  frequent,  principally  owing  to  the 
work  of  Lohlein.  He  succeeded  in  collecting  quite  a  number  of 
cases  that  clinically  as  well  as  anatomically  were  evident  examples 
of  this  type,  and  lie  pointed  out  that  on  account  of  the  comparative 
ease  with  which  lie  discovered  such  cases  they  cannot  be  as  rare  as 
was  formerly  believed.     In  Ophiils'  series  the  so-called  secondary 
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contracted  kidney  was  responsible  for  1 1  out  of  37  cases  of  seriously 
contracted  kidney,  a  percentage  that  furnishes  a  startling  indication 
of  its  frequency. 

From  the  clinical  stand-point  it  is  not  surprising  that  these 
cases  are  seldom  differentiated.  There  are  no  absolute  and  reliable 
symptomatic  criteria  that  suffice  to  identify  them.  In  those 
cases  where  a  clear  history  of  acute  nephritis  exists,  and  no  doubt 
intrudes  that  it  was  a  genuine  acute  nephritis  and  not  an  acute 
exacerbation  of  a  chronic  although  perhaps  latent  lesion,  the 
assumption  may  be  reasonably  plain  that  the  secondary  contracted 
kidney  exists.  Anyone  who  has  looked  into  the  question  will 
recognize  that  the  cases  of  contracted  kidney  that  give  a  history 
of  an  acute  beginning  are  a  small  minority.  Far  the  greater  number 
begin  insidiously  with  no  severe  symptoms.  They  are  either  dis- 
covered accidentally  or  an  acute  exacerbation  supervenes  which  is 
at  first  thought  to  be  a  primary  acute  attack  until  careful  inquiry 
or  subsequent  observation  makes  it  certain  that  nephritis  has 
existed  for  a  long  time.  The  secondary  contracted  kidney  in  its 
clinical  manifestations  closely  resembles  primary  contracted  or 
what  is  generally  known  as  chronic  interstitial  nephritis.  Such 
differences  as  exist  are  in  degree  rather  than  in  kind.  The  clinical 
picture  is  perhaps  more  frequently  dominated  by  a  glomerular 
oliguria,  although  if  a  sufficiently  large  part  of  the  filter  apparatus 
is  spared  there  may  be  polyuria  for  the  same  reason  as  in  primary 
contracted  kidney.  As  Aschoff'^  points  out,  the  primary  factor  at 
work  being  an  inflammatory  change  affecting  the  filter  apparatus 
itself  (glomerulonephritis),  the  organ  is  placed  under  a  more  serious 
handicap  as  to  filtration  area  than  is  usually  the  case  in  primary 
contracted  kidney.  In  consequence  of  this,  function  is  maintained 
with  difficulty,  the  organs  working  constantly  on  the  borderline 
of  their  maximal  capacity.  The  course  of  the  disease  is  apt  to  be 
characterized  by  a  delicacy  of  functional  adjustment  that  is  easily 
deranged  by  the  slightest  untoward  influence,  the  clinical  progres- 
sion is  inveterately  downward,  with  pronounced  toxic  secondaries 
(albuminuric  retinitis,  uremia,  high  blood-pressure),  and  almost 
complete  lack  of  amenability  to  treatment.  There  is  no  primary 
disease  of  the  glomeruli  in  primary  contracted  kidney,  the  atrophy 
developing  as  a  result  of  vascular  disturbance  from  primary  sclerosis 
of  the  renal  arterioles  beginning  relatively  early  in  life  from  some 
unknown  cause.  What  produces  the  primary  disease  of  the  smallest 
arterioles  is  still  unknown,  and  we  are  equally  in  the  dark  as  to 
whether  the  renal  mischief  precedes,  accompanies,  or  follows  a 
general  disease  of  the  vascular  channels.  The  balance  of  informa- 
tion favors  the  idea  that  they  are  coincident.  There  is  no  doubt 
much  justification  for  the  claim  made  by  pathologists  that  clinically 
too  much  emphasis  is  placed  on  the  kidney  element  in  so  widespread 
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an  arterial  disease  as  the  primary  vascular  nephropathy.  It  is 
easier  to  criticise  clinical  procedure  in  this  matter  than  to  discrimi- 
nate in  practice.  The  clinician  finds  himself  greatly  embarrassed 
when  it  comes  to  appraising  the  relative  value  of  heart,  vascular, 
and  renal  changes  in  these  widespread  vascular  renal  degenerations. 
At  least  three  types  of  cases  are  included  in  this  grouping,  ?'.  e., 
arteriosclerotic  (senile)  renal  atrophy,  genuine  (primary  ?)  con- 
tracted kidney,  and  secondary  contracted  kidney.  The  first  of 
these  three  has  a  comparatively  unimportant  renal  aspect  which 
ordinarily  is  better  disregarded,  but  the  kidney  most  certainly 
constitutes  the  important  factor  in  the  other  two  types.  We  have 
abundant  proof,  from  nearly  a  century  of  pathological  literature 
what  difficulty  the  pathologist  has  experienced  in  solving  this 
very  problem,  and  no  general  agreement  even  now  exists  as  to  how 
arteries  and  kidneys  stand  as  to  j^athological  value  in  the  develop- 
ment of  contracting  kidney.  The  difficulties  of  the  pathologist  are 
certainly  no  greater  than  those  of  the  clinician  in  this  connection. 
Since  no  definite  symptomatic  or  urinary  differences  exist  to  dis- 
tinguish one  from  the  other  form,  discrimination  becomes  very 
largely  a  matter  of  judgment.  Painstaking  study  of  the  clinical 
history  and  close  observation  of  the  progress  of  the  case  under 
treatment  ordinarily  suffice  to  separate  predominantly  renal  from 
arterial  cases,  and  the  question  of  type  must  be  left  to  the  path- 
ologist. 

Despite  advances  in  our  appreciation  of  the  clinical  problems  of 
nephritis,  the  fact  remains  that  in  any  given  case  it  is  impossible 
to  predict  accurately  by  clinical  study  alone  what  course  the  disease 
will  take  in  development.  To  furnish  grounds  for  more  exact 
prognosis  and  more  effective  management,  various  methods  have 
been  devised  for  estimating  kidney  function  in  an  effort  to  determine 
at  any  point  in  the  progress  of  a  case  what  amount  of  renal  function 
remains  and  is  available.  If  one  wishes  to  gather  all  possible 
clinical  data  he  will  not  rest  content  with  a  diagnosis  of  nephritis, 
but  will  proceed  to  determine  the  degree  to  which  kidney  function 
has  suffered.  This  the  functional  test  enables  one  in  some  measure 
at  least  to  accomplish.  Kecent  medical  literature  contains  many 
contributions  touching  the  subject  of  functional  kidney  tests,  and 
it  is  now  possible  to  approach  the  discussioii  of  this  (piestion  with 
considerable  painstaking  study  available.^ 

*  Rowntrce  and  Geraghty,  Jour.  Pharmacol,  and  Exi)cr.  Thorap.,  1910,  i,  579, 
ibid.,  1911,  ii,  39.3;  Arch.  Int.  Med.,  1912,  ix;  Vogcl,  Arch.  Int.  Med.,  1911, 
vii;  Baetjer,  Arch.  Int.  Med.,  1913,  xi,  593:  Foster,  Arch.  Int.  Med.,  1913,  xii; 
Folin,  Denis,  and  Seymonr,  Arch.  Int.  Med.,  1914,  xiii,  224;  .Vgnew,  Arch.  Int.  Med., 
1914,  xiii,  485;  Frothinghani  and  SmiUie,  Arch.  Int.  Mod.,  1914,  xiv;  Ibid.,  1915,  xv; 
Toieston  and  Comfort,  Arch.  Int.  Med.,  1914.  xiv;  Howntroc,  Amk.k.  .Jour.  Med. 
Sci.,  1914,  cxlvii,  352;  Pepper  and  Austin,  .\mi:r.  Jouii.  Mkd.  Sci.,  1913,  cxlv.  254; 
Th.ayor  and  Snowden,  Amer.  .Iotr.  Mkd.  Sci.,  1914,  cxlviii;  Fitz,  Amer.  Jour. 
Med.  Sci.,  1914,  cxlviii;  Arnold,  Boston  Med.  and  Surg.  .lour.,  1914,  clxx;  Stengel, 
.lour.  Amer.  Med.  Assoc,  1914,  Ixiii,  1403;  .\us(in  and  Miller,  .lour.  Amer.  Med. 
Assoc,  1914,  Ixiii,  944. 
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All  the  tests  employed  for  kidney  function  depend  on  the  excretion 
of  substances  administered  in  known  quantity  which  are  recover- 
able more  or  less  completely  from  the  urine.  Although  not  the 
first  to  utilize  this  method  of  investigation,  credit  belongs  largely  to 
Schlayer  and  his  co-workers  for  bringing  forcibly  to  the  attention 
of  the  profession  the  possibilities  of  this  means  of  research.  Schlayer 
adopted  the  excretion  of  water  and  lactose  as  indicators  of  glomerular 
activity  and  of  sodium  chloride  and  potassium  iodide  as  measures 
of  tubular  function.  By  using  these  substances  as  tests,  according 
to  a  comparatively  simple  technique,  Schlayer  claims  to  be  able  to 
distinguish  certain  types  of  nephritis,  there  being  a  close  agreement 
between  the  excretion  of  these  substances  and  the  respective  types 
of  renal  involvement.  According  to  Schlayer,  vascular  (glomerular) 
nephritis,  whether  acute  or  chronic,  is  characterized  by  delayed 
lactose  excretion  and  by  oliguria  or  polyuria  according  to  the 
sensitiveness  of  the  renal  vessels  and  by  a  normal  sodium  chloride 
and  potassium  iodide  excretion.  Conversely,  tubular  nephritis  is 
shown  by  a  normal  water  and  lactose  excretion,  and  by  delayed 
sodium  chloride  and  potassium  iodide  excretion.  All  grades  of 
mLxed  functional  disturbances  were  found  between  these  two 
extremes.  In  a  general  way  it  was  claimed  that  the  tests  point  out 
the  severity  of  the  disease,  and  as  they  are  all  delicate,  these  tests 
reveal  disease  at  an  early  stage.  Schlayer  went  so  far  as  to  submit 
a  functional  classification  of  nephritis  based  on  the  reaction  to 
these  tests.  These  conclusions  are  based  on  the  assumption 
that  we  can  test  the  individual  functions  of  the  kidney  and  pre- 
supposes a  much  more  definite  knowledge  of  the  physiology  of 
that  organ  than  we  in  fact  possess.  Moreover,  it  is  only  in  acute 
fatal  cases  of  nephritis  that  anything  like  pure  system  involvement, 
glomerular  or  tubular,  exists.  So  far  as  practical  conclusions  are 
to  be  drawn,  too  few  observations  are  at  hand  to  prove  that 
functional  findings  revealed  by  tests  furnish  grounds  for  an  anatomi- 
cal diagnosis.  Many  considerations  render  the  study  of  renal 
function  in  detail  an  extremely  complex  problem,  and  as  the  matter 
stands,  the  only  available  methods  for  clinical  usage  are  such  as 
furnish  information  regarding  the  total  function  of  the  kidney, 
their  general  excretory  power.  Tests  for  estimating  the  general 
excretory  capacity  have  consisted  mainly  of  the  introduction  of 
various  dye  substances  which  are  excreted  in  the  urine.  General 
agreement  accords  first  place  among  these  tests  to  the  phenol- 
sulphonephthalein  test  of  Rowntree  and  Geraghty,  introduced  in 
1910;  it  was  at  first  used  most  extensively  in  surgical  cases,  espe- 
cially with  reference  to  the  question  of  operations  on  the  urinary 
organs.  It  is  equally  applicable  to  medical  cases,  but  the  results 
are  considerably  more  difficult  of  interpretation,  and  it  is  only 
recently  that,  sufficient  observations  have  accumulated  to  give 
it  a  fixed  status  in   this  class  of   cases.     The  harmlessness  and 
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simplicity  of  the  test  render  it  an  easily  available  clinical  procedure. 
In  its  application  to  nephritis,  Rowntree  and  Geraghty  have  shown 
from  careful  studies  that  the  amount  of  phthalein  excreted  varies 
in  rough  ratio  to  the  extent  of  the  renal  damage.  In  fatal  uremia 
only  traces  or  perhaps  none  at  all  of  the  dye  appear  in  the  urine, 
while  in  mild  and  moderate  grades  of  nephritis  the  amount  recovered 
from  the  urine  may  be  normal  or  nearly  so.  These  authors  claim, 
further,  that  in  cardiorenal  disease  where  the  heart  is  failing  and 
the  kidneys  are  passively  engorged  a  low  phthalein  output  is 
observed  at  first,  rapidly  rising  as  the  heart  action  improves  and 
venous  engorgement  subsides.  An  increase  in  the  phthalein  index 
in  such  a  case  may  be  the  earliest  indication  of  restoration  of  com- 
pensation, and  represents  a  favorable  immediate  prognosis.  A  low 
excretorj^  capacity  persisting  after  clinical  evidence  of  cardiac 
improvement  points  to  a  severe  nephritis  and  an  unfavorable 
prognosis.  Rowntree  claims  that  the  routine  use  of  the  test  may 
occasionally  bring  latent  kidney  involvement  to  light,  and  cites 
the  case  of  a  boy  who  prior  to  the  functional  study  was  considered 
the  subject  of  a  diabetes  insipidus,  but  who  after  one  phthalein 
test  was  recognized  as  a  case  of  advanced  nephritis  verging  on 
uremia,  a  diagnosis  substantiated  at  autopsy  two  weeks  later. 
The  authors  of  the  test  emphasize  the  purely  empiric  character 
of  the  investigation,  owing  to  our  lack  of  sound  information  as  to 
the  physiology  of  urinary  excretion;  and  while  attaching  a  high 
degree  of  prognostic  value  to  the  findings  when  positive,  warn 
against  a  too  general  prognostic  interpretation,  inasmuch  as  the 
test  yields  information  only  so  far  as  renal  efficiency  or  inefficiency 
can  be  estimated,  w^hereas  death  may  occur  in  chronic  nephritis 
from  many  other  factors,  cardiac  and  cerebral  in  particular,  concern- 
ing which  the  test  gives  little  if  any  information.  This  method, 
in  common  with  other  functional  tests,  must  in  consequence  be 
considered  in  connection  -with,  general  clinical  study.  The  value  of 
total  function  studies  in  acute  nephritis  is  much  less  than  in  the 
chronic  nej)hropathies  because  of  the  rapidity  with  which  marked 
changes  in  functional  output  occur,  ranging  within  a  few  days  from 
a  low  reduction  to  normal.  As  a  general  rule,  renal  permeability 
is  found  markedly  reduced  in  acute  nephritis  when  the  case  appears 
clinically  grave.  This  has  been  found  to  be  the  case  also  when 
acute  exacerbations  were  associated  with  chronic  ne})hritis  at  the 
time  the  test  was  made.  In  chronic  nephritis  previous  to  the 
employment  of  function  testing,  no  amount  of  experience  and  train- 
ing has  enabled  the  ])hysician  to  gain  an  accurate  idea  of  the  degree 
of  the  involvonuMit  of  renal  function.  IVrluips  the  majority  of 
cases  of  coiitriicted  kidney  are  clinically  more  or  less  latent,  and 
serious  or  even  fatal  developments,  among  them  uremia,  may  appear 
suddenly  without  their  proximity  being  suspected.  If  function 
testing  is  applied  as  a  routine,  and  repeated  periodically,  a  much 
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clearer  view  of  the  situation  is  secured.  Not  only  may  we  be  warned 
of  the  approach  of  uremia  even  when  no  indication  of  its  proximity 
is  ^e^'ealed  by  clinical  study,  but  the  rate  of  progression  of  the 
nejjhritis  may  be  followed. 

Coincidcntly  with  the  investigation  of  the  functional  adequacy 
of  the  kidneys  in  nephritis,  attention  has  been  directed  to  the  estima- 
tion of  the  incoagulable  or  non-protein  nitrogen  of  the  blood  as 
offering  a  valuable  means  for  securing  information  of  prognostic 
value.  Strauss  was  the  first  to  systematically  study  this  phase  of 
the  nephritis  problem.  He  found  that  there  was  generally  an 
increase  in  the  incoagulable  nitrogen  of  the  blood  which  he  regarded 
as  evidence  of  renal  insufficiency.  During  the  last  few  years  there 
is  notable  in  the  literature  an  ever-increasing  insistence  on  the  sig- 
nificance of  the  non-protein  nitrogen  of  the  blood.  Studies  of  this 
nature  are  particularly  to  be  desired  in  the  investigation  of  nephritis, 
for  urine  study  cannot  reveal  the  stage  of  accumulation  of  waste 
products,  an  accumulation  that  may  vary  from  almost  normal 
figures  to  enormous  increase  in  uremia.  The  normal  figures  vary 
from  20  to  30  mgm.  per  100  c.c.  of  blood,  a  ratio  that  may  be  many 
times  increased  in  fatal  uremia.  Although  the  technic  for  non- 
protein nitrogen  determination  offers  no  difficulties  to  the  well- 
equipped  laboratory,  it  is  unfortunately  not  readily  available  to 
the  practitioner  for  routine  clinical  employment.  Studies  of  renal 
elimination  by  the  phthalein  test  consequently  offer  great  advantage 
as  to  convenience  and  ease  of  application.  The  chief  drawback 
attaching  to  this  method  of  investigation  lies  in  the  interpretation 
of  results,  for  it  is  quite  conceivable  that  the  rate  of  elimination  of 
any  one  foreign  substance  may  have  no  definite  relationship  to  the 
efficiency  of  the  kidneys  in  excreting  metabolism  products.  Cases 
have  been  reported  (Foster,  Baetjer)  in  which  the  phthalein  test 
gave  practically  normal  figures,  yet  uremia  resulted  shortly  after. 
As  the  non-protein  nitrogen  index  in  the  blood  is  admittedly  a 
more  reliable  criterion  of  renal  efficiency,  it  is  desirable  to  correlate 
the  elimination  of  phthalein  with  the  actual  retention  of  nitrogenous 
waste  in  the  blood.  This  has  been  undertaken  by  Frothingham, 
Fitz,  Folin,  and  Denis  in  experimental  uranium  nephritis.  The 
results  of  this  investigation  demonstrate  that  in  general  the  tests 
parallel  each  other  as  indications  of  Irenal  function,  varying  from 
normal  during  the  course  of  the  nephritis  and  returning  to  normal 
as  the  nephritis  heals,  with  this  essential  difference:  that  whereas 
the  amount  of  phthalein  excreted  shows  the  renal  function  at  the 
time  of  the  test,  the  amount  of  non-protein  nitrogen  of  the  blood 
measures  the  accumulating  difference  between  the  amounts  of 
waste  nitrogen  products  in  the  metabolism  and  the  amounts 
excreted.  The  time  element,  the  duration  of  the  nephritis,  is 
therefore  an  important  factor  in  the  result.  It  has  been  known  for 
long  that  during  the  course  of  any  nephritis  there  are  certain  periods 
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when  the  urinan'^  constituents  are  normal  in  amount  as  compared 
with  the  intake,  and  other  intervals  when  they  may  be  decreased 
or  increased.  These  functional  eccentricities  of  the  kidneys, 
imperfectly  understood,  may  have  a  bearing  on  some  of  the  incon- 
sistencies of  the  excretory  tests,  Frothingham  and  Smillie  carried 
out  a  series  of  observations  of  the  non-protein  nitrogen  and  the 
phthalein  test  in  77  cases  of  chronic  nephritis.  From  their  charts 
it  appears  that  the  phthalein  excretion  steadily  falls  as  the  amount 
of  non-protein  nitrogen  of  the  blood  increases,  the  phthalein  prac- 
tically ceasing  to  appear  in  the  urine  when  the  non-protein  nitrogen 
reaches  100  mgm.  (three  or  four  times  normal).  In  a  moderate 
number  of  cases  a  surprisingly  low  phthalein  output  was  shown  for 
which  no  cause  could  be  found  either  from  clinical  findings  or 
laboratory  tests.  They  consider  it  fair  to  state  that  a  considerable 
individual  variation  above  or  below  the  expected  average  may  occur 
with  the  phthalein  test  for  which  no  explanation  can  be  found. 
They  found  the  relation  between  the  non-protein  nitrogen  and 
the  clinical  findings  to  be  fairly  exact.  No  non-nephritic  cases 
showed  accumulation.  All  the  cases  with  non-protein  nitrogen 
above  50  mgm.  per  100  c.c.  of  blood  gave  clinical  evidence  of 
severe  nephritis.  In  some  of  these  cases  the  phthalein  excretion 
was  fairly  good.  On  the  whole,  however,  the  non-protein  nitrogen 
varied  inversely  with  the  excretion  of  phthalein  in  the  urine.  The 
accumulation  of  waste  nitrogen  seemed  to  be  much  less  influenced 
by  cardiac  and  other  complicating  factors  than  the  phthalein  excre- 
tion. Agnew  undertook  studies  to  determine  what  relation  if  any 
exists  between  phthalein  output  and  non-protein  nitrogen  in  the 
blood.  He  concludes  that  in  general  cumulative  phenomena 
occur  only  when  the  phthalein  excretion  falls  below  40  per  cent,  for 
two  hours.  This  is  in  keeping  with  the  conclusions  of  Folin,  Denis, 
and  Seymour.  Tileston  and  Comfort  found  that  cases  of  chronic 
nephritis  without  symptoms  of  uremia  showed  normal  or  only 
moderate  cumulative  signs,  the  uremic  cases,  on  the  contrary, 
showing  a  great  increase  in  the  non-protein  nitrogen  of  the  blood, 
the  excretion  of  phthalein  being  roughly  proportionate  to  the 
degree  of  retention.  Rowntree,  Fitz,  and  Geraglity  show  that 
chronic  passive  congestion  of  the  kidneys  gives  rise  to  reduced 
excretion  of  phthalein  in  the  urine  without  marked  increase  in  the 
incoagulable  nitrogen  of  the  blood,  and  Agnew  has  been  able  by 
this  contrast  to  separate  cardiac  cases  from  those  having  chiefly 
renal  involvement.  Austin  and  Miller  report  observations  of  the 
effect  of  sweat  baths  on  the  non-protein  nitrogen  of  the  blood  in 
1 1  cases  of  hypertensive  rennl  disease.  They  find  no  evidence 
that  sweating  leads  to  any  significant  change  in  the  blood  waste 
accumulation.  Thayer  and  Snowden  attempt  to  throw  some 
definite  light  on  the  clinical  value  of  the  phthalein  test  in  j^rog- 
nosis  by  comparing  the  findings  of  the  test  with  tlie  anatomical 
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alterations  revealed  at  necropsy  in  54  cases  of  nephritis  of  different 
types.  In  no  instance  of  grave  nephritis  did  they  fail  to  find  a 
material  reduction  in  phthalein  excretion.  Their  study  reveals  a 
progressive  diminution  in  the  output  of  the  dye  which  they  consider 
so  definite  as  to  give  the  test  a  considerable  prognostic  value.  They 
conclude  that  there  occurs  in  severe  chronic  nephritis  a  uniformly 
low  phthalein  excretion  which,  as  a  rule,  in  those  instances  not 
interrupted  by  an  acute  terminal  process,  decreases  steadily  up 
to  the  onset  of  uremia  and  is  nearly  or  wholh'  suppressed  from  a 
day  or  two  to  a  month  before  death.  Acute  terminal  uremic 
developments  which  may  be  unsuspected  clinically  are  common, 
and  here  a  sudden  diminution  in  the  elimination  of  phthalein 
may  come  on  in  cases  where  the  percentage  previously  excreted 
is  not  so  low  as  to  ai)pear  alarming.  In  not  a  single  instance,  and 
indeed  not  once  in  all  their  studies  of  five  years,  have  these  authors 
met  with  a  good  phthalein  excretion  in  a  case  of  severe  chronic 
neplu-itis.  Their  observations  with  the  test  in  20  cases  of  chronic 
passive  congestion  from  cardiac  insufficiency  conform  with  the 
findings  of  Rowntree  and  Fitz,  and  they  consider  it  clear  that 
chronic  passive  renal  congestion  alone  may  result  in  marked  reduc- 
tion of  phthalein  excretion  which  may  return  to  normal  as  compensa- 
tion is  reestablished.  The  foregoing  discussion  briefl}^  reviewing 
the  main  facts  brought  out  by  investigation  point  to  the  high  value 
of  the  estimation  of  the  non-protein  nitrogen  of  the  blood  in  the 
diagnosis  of  uremia.  That  it  constitutes  the  most  reliable  prognostic 
criterion  we  possess  in  chronic  nephritis  is  beyond  question.  Owing 
to  its  greater  clinical  availability,  great  interest  attaches  to  the  relia- 
bility of  the  excretory  test  of  Rowntree  and  Geraghty  as  a  means  of 
showing  the  proximity  of  uremia.  Accumulating  clinical  observa- 
tion and  the  fact  that  its  results  in  the  main  parallel  the  estimation 
of  non-protein  nitrogen  of  the  blood  encourage  the  belief  that  its 
findings  are  within  certain  limitations  reliable  for  prognostic  pur- 
poses. A  certain  degree  of  latitude  below  expected  normal  figures 
should  be  allowed  in  carrying  out  this  test,  since  it  appears  that 
only  when  the  excretion  of  phthalein  falls  below  40  per  cent,  do 
cumulative  phenomena  develop.  In  interpreting  its  findings,  it  is 
to  be  remembered  that  the  test  shows  the  functional  power  of  the 
kidneys  at  the  time  of  the  observation,  and  for  the  dye  only,  and 
its  indications  should  not  be  trusted  too  implicitly  or  over  too  long 
a  period  without  repetition  of  the  observation.  The  influence  of 
chronic  passive  congestion  from  cardiac  causes  is  to  be  borne  in 
mind.  If  excretory  values  are  low  and  cardiac  insufficiency  is  not 
present  as  a  factor,  we  should  not  disregard  the  warning  simply 
because  clinical  indications  of  uremia  are  absent,  and,  on  the 
other  hand,  if  symptoms  indicate  danger,  their  significance  is  not 
to  be  neglected  merely  because  phthalein  excretion  is  normal.  No 
absolute   prognosis   as   to   duration   of    life   appears    possible   on 
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functional  findings  alone,  because  we  do  not  yet  know  how  low 
the  phthalein  excretion  may  go  and  yet  be  compatible  with  a  renal 
efficiency  sufficing  to  maintain  life,  provided  the  diet  and  hygiene 
of  the  patient  are  properly  adjusted.  It  is  extremely  doubtful 
whether  the  phthalein  test  can  be  employed  to  any  important 
extent  in  the  diagnosis  of  nephritis.  Routine  observations  with  the 
method  show  an  output  well  within  the  normal  limits  in  the  majority 
of  cases  classed  as  nephritis,  with  good  cardiac  compensation, 
except  in  severe  cases,  and  when  in  long-standing  involvement 
the  actual  physiological  margin  of  active  secreting  tissue  has  been 
encroached  upon.  In  so-called  cardiorenal  disease  it  is  often  a 
most  puzzling  problem  to  determine  the  relative  importance  of 
the  renal  moiety  as  compared  with  the  cardiac  and  circulatory. 
It  may  happen  that  the  evidence  furnished  by  this  method  of  esti- 
mating total  renal  function  will  help  to  elucidate  this  point.  After 
some  experience  with  the  phthalein  test  covering  a  period  of  two 
years,  I  am  encouraged  to  believe  that  it  may  be  used  to  advantage 
in  the  clinical  study  of  nephritis  and  high  blood-pressure  states 
generally.  In  most  instances  its  value  will  prove  a  negative  one, 
but  at  times  and  often  when  least  expected  a  low  excretory  index 
will  appear.  Pending  a  repetition  of  the  observation,  such  a  case 
should  be  handled  conservatively,  and  if  the  low  ratio  proves  to  be 
a  fixed  characteristic,  and  provided  cardiac  insufficiency  be  not 
present  to  discount  the  finding,  sparing  the  kidney  and  brisk  elimina- 
tion must  be  the  principles  of  treatment.  In  pending  or  actual 
uremia  excretory  values  are  minimal  and  possess  the  gravest 
signfficance.  Every  case  of  nephritis  should  have  the  test  admin- 
istered at  intervals  in  order  to  keep  track  of  the  functional  index, 
and  perhaps  thereby  mark  the  progress  of  the  disease.  ]Moderate 
reductions  are  probably  not  of  grave  prognostic  importance  unless 
it  can  be  determined  by  repeated  tests  that  such  is  the  established 
state  of  renal  function. 

The  clinical  and  experimental  research  of  recent  years  bears 
in  many  important  ways  on  the  problems  of  treatment.  Except 
in  rare  cases  we  are  still  ignorant  of  the  ultimate  cause  of 
chronic  nephritis,  and  accordingly  a  causal  therapy  is  still  an 
ideal  for  the  future  to  realize.  The  work  of  Rosenow,  Billings, 
Ep])inger,  and  others  directs  attention  to  chronic  infections  as 
an  important  etiological  factor  in  obscure  systemic  disease.  The 
fact  that  chronic  septic  foci  may  be  latent  for  years  in  tonsils, 
teeth,  sinuses,  prostate,  seminal  vesicles.  Fallopian  tubes,  etc., 
has  but  lately  been  fully  realized.  On  the  theory  of  intensity  and 
duration  of  irritation,  a  principle  well  deinonstratod  in  exj^crimental 
nei>hritis,  the  possibility  of  chronic  nephritis  arising  from  low-grade 
prolonged  sepsis  must  be  reckoned  with.  In  the  case  of  an  acute 
nephritis  that  fails  to  heal  after  the  original  causative  infection  has 
ap])arently  (lisapjjeared,  it  becomes  approj)riate  to  inquire  into  the 


I 


ELLIOTT:    NEPHRITIS    FROM   THE    CLINICAL   STAND-POIXT       819 

possil)ility  of  a  persistent  residual  infective  focus  that  is  operating 
to  render  the  nephritis  chronic,  and  diligent  search  should  be 
conducted  to  discover  such  a  focus  and  to  eradicate  it.  Since  the 
toxic  glomerular  nephropathies  are  most  often  due  to  streptococcic 
toxins,  the  possibility  of  such  a  complication  should  be  thought 
of  in  every  case  of  streptococcic  infection,  especially  tonsillitis. 
The  urine  should  be  watched  carefully  and  convalescence  attended 
to  with  more  care  than  is  usually  done.  As  a  matter  of  great 
clinical  interest  the  recommendation  of  Billings^  should  be  carried 
out.  Every  patient  presenting  evidences  of  nephritis  or  cardio- 
vascular disease  should  be  carefully  examined  with  reference  to 
previous  infections  which  might  be  related  to  the  existing  disease 
and  also  for  the  presence  of  chronic  focal  infections  somewhere 
in  the  body.  When  a  focus  of  infection  has  been  located  and 
seems  rationally  related  to  the  systemic  condition,  it  should  be 
eradicated  if  possible.  We  should  not  arrest  investigation  until 
search  has  been  thorough  and  complete,  for  it  is  possible  that  two 
or  more  separate  foci  exist,  and  if  we  are  to  secure  full  prophylaxis 
all  must  be  obliterated.  This  successfully  attended  to  the  chances 
of  progression  of  supposed  toxic  secondaries  may  be  greatly  reduced. 
The  frequency  with  which  chronic  nephritis  is  found  to  exist  in 
individuals  who  have  been  syphilitic  for  years  makes  it  desirable  to 
investigate  this  point  in  all  cases  where  the  etiology  is  obscure. 
The  certain  history  of  a  primary  lesion  will,  of  course,  at  once  direct 
suspicion  in  that  direction,  and  an  appeal  to  the  Wassermann 
reaction  may  prove  the  point.  Stoll^  has  recently  directed  attention 
to  the  importance  of  hereditary  syphilis  in  the  etiology  of  renal 
and  arterial  disease.  The  relationship  of  syphilis  to  arterial  disease 
is  well  known,  and  it  has  long  been  familiar  that  syphilis  may 
cause  arterial  hypertension.  Schottmiiller  reports  a  positive 
Wassermann  reaction  in  over  40  per  cent,  of  his  cardiac  cases 
irrespective  of  the  lesion.  Congenital  syphilis  and  even  congenital 
syphilis  in  the  parent  may  have  the  same  effect  on  the  fetus  and 
infant  as  has  acquired  syphilis.  Clinicians  the  world  over  have 
observed  families  in  which  many  of  the  members  succumbed 
to  heart  and  arterial  disease.  It  has  been  recently  suggested  that 
inherited  syphilis  might  be  an  important  factor  in  such  instances, 
and  the  observations  of  Stoll  apparently  indicate  that  this  is  a 
fact.  Cassel  found  renal  changes  in  ten  out  of  twelve  syphilitic 
infants,  and  Murphy  and  Powers  state  that  the  renal  lesion  is,  as  a 
rule,  a  chronic  nephritis  sometimes  latent  and  sometimes  showing 
active  periods.  There  is  need  of  assigning  to  syphilis  a  far  more 
significant  influence  in  the  etiology  of  arterial  disease  and  the 
vascular  nephropathies.  Not  only  should  the  Wassermann  test  be 
carried  out  as  a  routine  in  obscure  renal  and  cardiorenal  disease, 

*  Arch.  Int.  Med.,  1912,  ix,  4.  »  Jour.  Amcr.  Med.  .\ssoc..  1911,  Ixiii. 
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but  a  far  more  painstaking  inquiry  into  the  family  and  personal 
history  should  be  made  than  is  usually  done.  Death  in  middle 
life  from  cerebral  hemorrhage  of  the  patient's  father,  frequent  mis- 
carriages in  the  mother's  personal  history,  or  deafness  in  a  brother 
or  sister  may  possess  the  same  etiological  import  as  luetic  stigmata 
or  a  positive  Wassermann  in  the  patient  himself.  The  discovery 
of  syphilis  at  once  prompts  resort  to  antisyphilitic  medications. 
Hopes  of  improvement  to  the  renal  condition  by  this  means  are 
often  doomed  to  disappointment.  If  the  renal  disease  be  not  too 
far  advanced  a  considerable  influence  over  further  progression  may 
be  gained,  although  advanced  nephritis  is  more  often  harmed  than 
helped.  To  push  arsenic,  mercury,  or  the  iodides  in  advanced 
nephritis  is  to  court  disaster. 

Before  abandoning  investigation  into  the  etiology  of  obscure 
cases  of  chronic  nephritis  in  the  search  for  a  causal  therapy  the 
prevalence  and  insidious  nature  of  chronic  lead  intoxication 
should  not  be  lost  sight  of.  A  careful  inquiry  as  to  the  patient's 
occupation  and  environment  should  be  made  and  the  blood  examined 
for  basophilitic  stippling  of  the  red  cells  and  the  urine  and  feces 
tested  out  for  lead.  The  history  of  exposure  is  the  all-important 
factor  in  the  diagnosis  of  plumbism.  The  significance  of  occupation 
and  consequent  exposure  to  lead  absorption  is  shown  by  Hayhurst/ 
who  found  in  varying  degree  the  signs,  symptoms,  and  after-effects 
of  chronic  plumbism  in  a  total  of  70  out  of  100  painters  apparently 
enjoying  good  health. 

After  all  lines  of  investigation  have  proved  unproductive,  we 
are  in  most  cases  forced  to  fall  back  upon  the  mysterious  world  of 
metabolism  and  to  accept  such  explanations  as  gout,  hyperalimen- 
tation, persistent  nervous  overstrain,  or  other  equally  vague  idea 
to  account  for  the  vascular  renal  degeneration.  Errors  in  diet  and 
faulty  methods  of  living,  although  unsatisfactory  as  first  causes, 
are  nevertheless  of  quite  considerable  importance  in  perpetuating 
and  aggravating  existing  renal  lesions.  Under  careful  management 
the  condition  of  the  average  nephritis  patient  cannot  only  be 
greatly  ameliorated,  but  the  span  of  his  life  can  undoubtedly  be 
materially  lengthened. 

The  history  of  diet  therapy  in  nephritis  is  dominated  by  the 
principle  of  protein  restriction.  ^Modern  research  during  the  past 
twenty  years  has  borne  particularly  on  the  mechanism  and  conse- 
quences of  retention  in  nephritis,  and  the  idea  of  sparing  the  kidney 
has  been  the  first  rule  in  diet.  In  acute  nephritis,  and  during  the 
acute  inflanunatory  exacerbations  of  chronic  nephritis,  a  large 
protein  intake  is  undoubtedly  unphysiological  and  .exercises  an 
unfavorable  influence.  During  the  stormy  but  relatively  short 
session  of  acute  nephritis  the  elimiiuitivc  functions  of  the  kidney 
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are  carried  on  with  difficulty,  the  renal  filter  at  times  refusing  even 
to  pass  water  through  it.  Attention  should  consequently  be 
concentrated  on  the  diseased  organ,  and  until  convalescence  is 
established,  low  food  intake,  even  at  times  to  the  point  of  starvation, 
will  best  serve  the  interest  of  the  patient.  In  such  cases  for  the 
period  necessary  the  nutritive  problem  may  be  submerged  in  the 
imperative  needs  of  the  choked  and  irritated  kidneys.  In  chronic 
nephritis  we  are  compelled  to  keep  the  general  condition  of  the 
patient  more  in  view.  Granting  the  clinical  justification  of  protein 
conservatism  in  the  diet  therapy  of  chronic  nephritis,  it  is  probable, 
speaking  generally,  that  its  severity  and  duration  are  much  less 
influenced  by  manipulation  of  the  protein  ration  than  is  commonly 
supposed.  Our  efforts  in  this  direction  have  hitherto  been  governed 
by  empiricism  without  scientific  means  of  control,  and  we  conse- 
quently have  been  far  too  much  influenced  by  routine  in  the  hope 
of  controlling  nitrogen  excretion,  which,  after  all,  can  hardly  be 
considered  an  accurate  measure  of  the  gravity  of  a  case.  In  chronic 
nephritis,  nitrogen  excretion  is  variable  beyond  explanation,  and 
peculiar  kinds  of  diet  do  not  appear  to  influence  it  to  any  important 
extent.  So  far  as  can  be  seen  at  the  present  time  the  only  reliable 
criterion  available  for  regulating  the  protein  intake  in  nephritis 
is  the  determination  of  the  amount  of  waste  nitrogen  retention  by 
blood  analysis.  That  it  is  possible  to  reduce  the  urea  and  waste 
nitrogen  of  the  blood  to  normal  or  less  is  abundantly  proved  by  the 
feeding  experiments  of  Folin,  Denis,  and  Seymour,^  and  Frothing- 
ham  and  Smillie.^  Cases  with  considerable  retention  require  a 
restriction  of  protein,  and  by  this  means  a  return  to  normal  figures 
may  be  brought  about  if  the  azotemia  be  not  too  severe.  In  cases  of 
outspoken  uremia  no  marked  reduction  of  the  azotemia  results 
from  a  protein-free  diet.  Folin,  Denis,  and  Seymour  state  that 
the  response  to  the  phthalein  function  test  can  be  reduced  by 
one-half  before  abnormal  accumulation  of  non-i)rotein  nitrogen 
takes  place  in  the  blood.  This  estimate  is  in  keeping  with  Agnew's 
statement  that  at  40  per  cent,  phthalein  excretion  cumulative 
l)hen()mena  appear  in  the  blood.  In  clinical  practice  then  it  may  be 
assumed  that  accumulation  of  waste  in  the  blood  begins  at  about 
the  point  wh^re  response  to  renal  function  testing  by  phthalein 
drops  to  40  per  cent,  in  two  hours.  Routine  observations  with 
this  readily  available  test  may  thus  enable  one  to  appreciate, 
with  much  greater  precision  than  is  possible  from  clinical  observa- 
tion alone,  the  point  (40  per  cent,  or  lower)  where  jwsitive  protein 
restriction  should  begin.  ^Vhen  the  functional  index  is  normal,  or 
nearly  normal  in  contracting  kidney  it  is  difficult  to  understand 
what  harm  will  result  to  the  organs,  provided  no  inflammatory 
element  is  present,  from  a  protein  allowance  based  on  physiological 
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needs.  This  being  the  case,  we  need  no  longer  feel  that  some  trifling 
miscalculation  in  the  protein  ration  will  jeopardize  the  welfare  of 
the  nephritis  patient,  nor  that  it  is  necessary  to  draw  fine  distinctions 
between  various  forms  of  protein.  Aided  by  periodic  functional 
testing  to  check  up  the  condition  of  the  kidneys,  and  with  our 
present  knowledge  of  physiological  food  requirements  for  good 
nutrition,  the  dietotherapy  of  chronic  nephritis  may  be  adapted 
with  reasonable  safety,  if  not,  perhaps,  with  accuracy,  and  with 
due  realization  that  in  so  chronic  a  disease,  general  nutrition  and 
kidney  conservation  should  stand  on  a  parity. 

Next  in  importance  to  the  question  of  nitrogen  balance  and  the  pro- 
tein ration  in  the  diet  of  nephritis  stands  the  interest  that  attaches  to 
the  ability  of  the  kidneys  to  execrete  chlorides.  Since  Widal  called 
attention  to  chloride  retention  and  its  relation  to  edema,  a  salt-poor 
diet  has  been  much  employed,  and  while  the  results  are  not  always 
as  brilliant  as  Widal  predicted,  it  has  nevertheless  become  a  well- 
established  measure  in  the  diet  therapy  of  nephritis.  In  a  general 
way  the  chloride  excretion  parallels  nitrogen  excretion  in  acute 
nephritis,  although  exceptionally  it  may  fall  below  nitrogen  or 
even  below  water.  These  are  cases  usually  marked  by  dropsy. 
In  chronic  nephritis,  chlorides  do  not  run  parallel  to  the  urinary 
nitrogen.  Although  certain  cases  occur  in  which  tlie  chloride 
output  is  fully  equal  to  the  normal,  more  or  less  deviation  is  the 
rule.  Subacute  exacerbations  of  chronic  nephritis  determine  definite 
periods  of  chloride  retention,  marked  frequently  by  more  or  less 
edema,  subsequent  compensatory  hypersecretion  occurring  as  the 
dropsy  subsides.  In  exceptional  cases  an  inherent  inability  to 
excrete  chloride  may  exist.  A  resumption  of  chloride  function 
may  frequently  be  brought  about  in  such  cases  by  withdrawal  of 
salt  from  the  diet.  Observations  on  experimentally  induced  neph- 
ritis in  animals  seem  to  indicate  that  chloride  retention  depends 
on  injury  to  the  tubular  structures  of  the  kidney,  whereas  vascular 
(glomerular)  changes  produce  no  such  effect.  This  fact  may  give 
us  some  insight  into  the  underlying  anatomical  changes  in  certain 
cases  marked  by  persistent  chloride  retention,  although  it  is  doubtful 
if  such  clear  deduction  should  be  drawn  owing  to  the  mixed  tyj)e 
of  nei)hritis  encountered  clinically.  That  chloride  excretion  is 
generally  deficient  in  edema  and  that  increase  in  chloride  excretion 
coincides  with  disappearance  of  edema  are  clinical  facts  frequently 
observed.  There  is  doubt,  however,  that  the  vogue  of  salt  restric- 
tion, extensively  and  empirically  enforced  in  all  forms  of  nephritis, 
is  justified  by  the  established  facts.  Obvious  contradiction  to 
this  practice  is  apparent  in  certain  experiences  with  the  so-called 
Fischer  treatment  of  nephritis.  The  "fear  of  salt"  apparent  in 
the  (\\v\  therapy  of  nephritis,  subjects  many  patients  to  useless 
and   burdensome  hardship  without  care  being  taken  to  establish 
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the  fact  that  the  kidneys  actually  retain  chloride.  Vogel^*^  discusses 
this  question  and  advocates  a  more  rational  and  scientific  procedure. 
Whatever  may  be  thought  of  the  salt-poor  diet  as  a  routine  in  neph- 
ritis, the  indications  to  be  secured  from  a  study  of  the  maimer  in 
which  the  kidneys  deal  with  known  amounts  of  sodium  chloride 
and  water  are  sufficiently  valuable  to  render  it  advisable  to  make 
such  determinations  in  beginning  the  treatment  of  at  least  severe 
cases  of  the  disease.  This  is  the  more  necessary,  since  in  chronic 
nephritis  with  salt  retention  a  long  course  of  salt  restriction  is 
usually  necessary  to  restore  function.  The  technique  of  chloride 
tolerance  determination  is  simple.  For  clinical  purposes  it  is 
sufficient  to  conduct  for  a  preliminary  period  of  several  days'  obser- 
vations on  the  amount  of  urine  excreted,  allowing  the  j^atient  to 
follow  his  own  inclinations  as  to  the  amount  of  fluid  drunk,  although 
this  should  be  measured  to  compare  intake  with  outgo.  During 
this  preliminary  period  the  patient  is  on  a  mixed  but  tabulated 
diet,  the  chloride  value  of  which  should  be  approximately  known. 
Each  day  a  chloride  determination  of  the  twenty-four-hour  urine 
should  be  made.  As  soon  as  it  is  found  to  be  reasonably  stabile, 
the  water  intake  is  doubled  for  two  or  three  days,  and  the  response 
in  increased  diuresis  and  the  eft'ect  on  body  weight  noted  to 
determine  water  retention.  Subsequently,  the  diet  remaining 
stationary,  10  gm.  of  salt  are  added  to  the  diet.  This  excess  of 
salt  should  normally  be  excreted  in  from  twenty-four  to  forty-eight 
hours,  either  by  increase  of  salt  concentration  in  the  urine  or  by 
diuresis.  The  time  of  its  excretion  should  be  watched  by  determina- 
tion in  twenty-four-hour  urines,  and  the  effect  on  specific  gravity, 
amount  of  urme,  and  body  weight  noted.  This  may  be  repeated 
at  intervals  of  two  or  three  days  for  control  determinations.  In  this 
way  the  promptness  and  completeness  of  chloride  excretion  may  be 
gauged  and  a  proper  basis  secured  for  diet  procedure.  In  cases 
appropriate  for  salt  restriction  it  usually  suffices  to  establish  a 
"salt-poor"  rather  than  a  "salt-free"  diet,  an  allowance  of  from 
2  to  4  gm.  per  day  being  sufficient  to  produce  the  result  desired 
without  imposing  any  particular  hardship  on  the  patient.  As 
stated  above,  a  long  course  of  salt  restriction  is  needed  to  restore 
the  excretory  power  of  the  kidneys,  and  the  resumption  of  chloride 
feeding  should  be  very  gradual  even  after  chloride  equilibrium  is 
established  and  edema  has  disappeared. 

The  practice  of  water  restriction  has  been  carried  to  excess  in 
nephritis.  Rarely  can  any  advantage  be  gained  by  this  procedure, 
except  in  certain  cases  of  acute  nephritis  and  in  contracted  kidney 
with  cardiac  dropsy.  Nitrogen  excretion  is  not  influenced  to  any 
extent  by  the  amount  of  ingested  water,  and  in  chronic  nephritis 
with  uremia  fluid  control  has  proved  futile.     In  the  early  stage  of 
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certain  severe  cases  of  acute  nephritis  with  oliguria  the  amount  of 
fluid  should  be  reduced  to  the  smallest  possible  quantity.  In  such 
cases,  to  use  an  expression  of  Herringham,  "the  kidney  is  struck 
dumb,"  and  for  a  period  is  unable  to  excrete  even  water;  with 
recovery  of  function  as  the  severity  of  the  inflammation  subsides, 
water  may  be  progressively  increased.  The  therapeutic  problem 
in  chronic  nephritis  is  largely  a  cardiac  one,  the  fate  of  the  patient 
hanging  almost  solely  on  the  maintenance  of  cardiac  strength  and 
an  adequate  blood-pressure;  so  that  the  justification  for  fluid  restric- 
tion rests  here  upon  the  same  basis  as  in  primary  heart  lesions, 
i.  e.,  lessening  of  heart  work.  Regulation  of  fluid  intake  therefore 
becomes  important  as  a  prophylactic  measure  whenever  the  heart 
is  to  be  spared,  and  also  in  all  cases  when  edema  makes  its  appear- 
ance whether  the  dropsy  be  cardiac  or  renal  in  origin.  Regarding 
the  influence  on  the  height  of  the  blood-pressure  of  free  and  restricted 
fluid  intake,  clinical  observations  indicate  that  it  is  practically 
without  influence  either  way.  So  long  as  the  heart  is  competent, 
unrestricted  w^ater  drinking  causes  no  material  increase  in  blood- 
pressure,  nor  does  limitation  of  fluids  reduce  blood-pressure  values. 
Fluid  restriction  is  called  for  in  cases  showing  much  dj^spnea, 
arrhythmia,  and  other  premonitions  of  cardiac  breakdown.  Even 
after  heart  failure  has  begun  and  edema  is  present  we  see  good 
results  follow  this  practice. 

According  to  Strauss,  the  high  blood-pressure  of  nepliritis  is 
usually,  or  at  least  frequently,  accompanied  by  an  excessive 
accumulation  of  nitrogenous  waste  products  in  the  blood.  This  is 
in  keeping  with  the  prevalent  clinical  belief  that  the  high  pressures 
frequently  observed  in  nephritis,  and  especially  the  "hypertensive 
crises,"  punctuating  the  course  of  many  cases,  are  uremic  in  origin. 
One  of  the  objects  of  the  investigations  undertaken  by  Folin, 
Denis,  and  Seymour  already  referred  to  was  to  determine  whether 
there  is  any  correspondence  between  the  height  of  the  blood- 
pressure  and  the  accumulation  of  nitrogenous  waste  products  in 
the  blood.  Their  observations  indicate  that  high  blood-pressure 
is  not  necessarily  accompanied  by  excessive  retention  of  waste 
nitrogen,  and  they  do  not  consider  that  high  blood-pressure  neces- 
sarily indicates  the  desirability  of  introducing  low  protein  diet  in 
nephritis.  They  state,  moreover,  that  the  wide  fluctuations  of 
blood-pressure,  often  amounting  to  40  mm.  or  more,  do  not  appear 
to  be  associated  with  any  accumulative  excess  or  marked  variability 
in  phthalein  excretion.  The  observations  of  Frothingham  and 
Smillie  appear  to  bear  out  these  conclusions,  indicating  that  so 
far  as  uremia  is  concerned  the  height  of  the  blood-pressure  and 
the  degree  of  pulse-pressure  possess  no  clear  prognostic  value  in 
nei)hritis.  It  is  doubtful,  however,  whether  these  laboratory 
investigations  are  sufliciently  numerous  or  conclusive  to  form  a 
basis  for  the  abandonment  of  the  long-established  clinical  impression 
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that  the  higher  the  blood-pressure  the  more  imminent  the  danger 
from  uremia.  Of  Janeway's  series  of  212  cases  of  high  blood- 
pressure  46  died  of  uremia.^^  This  group  along  with  those  dying 
of  cerebral  accidents  showed  the  highest  average  for  blood-pressure 
of  any  mode  of  death.  Janeway's  tables  would  indicate  that, 
other  things  being  equal,  a  systolic  pressure  of  over  200  mm.  con- 
stitutes at  least  a  presumption  in  favor  of  termination  by  uremia 
or  apoplexy. 

Although  it  is  true  that  many  patients  with  a  high  blood-pressure 
in  nephritis  live  for  an  astonishing  length  of  time,  the  influence  of 
this  factor  as  a  source  of  cardiac  and  arterial  overstrain  prejudices 
the  course  and  finally  determines  the  end  of  a  large  percentage  of 
these  cases.  One  of  the  aspects  of  chronic  renal  disease  that  has 
been  considerably  elucidated  by  experimentation  is  the  pathogenesis 
of  high  blood-pressure.  By  performing  successive  reductions  of 
kidney  substance  in  dogs,  Janeway  has  been  able  to  demonstrate, 
after  the  lapse  of  several  weeks  following  the  comj)leti()n  of  the 
operations,  a  material  elevation  of  blood-pressure  and  ])olyuria, 
thus  apparently  establishing  a  relationship  between  blood-pressure 
and  the  amount  of  functioning  kidney  tissue.  Thus  the  fact  long 
recognized  clinically  that  high  blood-pressure,  cardiac  hypertrophy, 
and  polyuria  are  rendered  necessary  in  chronic  nephritis  to  com- 
pensate for  destruction  of  renal  secreting  tissue  receives  some  sup- 
port in  experimental  proof.  The  sound  tissue  that  remains  as  the 
kidney  shrinks,  works  on  the  borderline  of  maximal  capacity,  so 
long  and  only  so  long  as  its  blood  supply  is  maintained  at  a  proper 
speed  and  a  sufficient  pressure.  Under  this  mechanism  the  only 
way  compensation  ajipears  possible  is  by  further  heart  work  at 
elevated  pressure.  This  accounts  for  the  relatively  limited  power 
of  accommodation  in  the  advanced  stages  of  polyuric  vascular 
nephritis  and  the  absolute  importance  of  the  cardiovascular  adjust- 
ment in  maintaining  renal  function.  From  this  view-j)()int,  if  it 
be  the  proper  one,  it  appears  obvious  that  high  blood-pressure 
and  cardiac  hypertrophy  constitute  a  necessary  evil  that  must  be 
put  up  with,  and  if,  as  a  consequence,  death  results  from  cerebral 
hemorrhage  or  heart  failure,  that  is  but  an  alternative  to  death 
from  progressive  uremia  which  would  surely  supervene  without 
these  cardiovascular  secondaries.  A  good  clinical  illustration  of 
their  importance  is  furnished  by  the  comparative  well-being  and 
symptom-freedom  of  patients  during  the  stage  of  cardiac  compen- 
sation contrasted  with  their  miserable  second  state  supervening 
with  cardiac  failure  and  secondary  falling  blood-pressure.  In 
large  measure,  contracted  kidney  cases  are  for  therapeutic  pur- 
poses, cardiac  cases,  to  be  managed  at  one  time  as  one  would 
valvular  disease  during  compensation  and  at  another  time  as 
valvular  disease  with  failing  compensation.     The  degree  of  hyper- 

"  Arch.  Int.  IMed.,  1913,  xii. 


826       ELLIOTT:   NEPHRITIS   FROM  THE   CLINICAL  STAND-POINT 

tension  in  patients  under  forty  is  most  often  in  direct  ratio  to  the 
element  of  uremia,  and  consequently  we  should  view  with  concern 
a  sustained  high  blood-pressure  in  the  young  and  direct  our  treat- 
ment rather  to  the  kidneys  than  to  the  heart.  Here  the  phthalein 
test  may  give  one  important  guidance.  In  older  individuals  many 
factors  not  present  in  youth  enter  into  consideration,  and  this  is 
the  truer  the  farther  we  leave  middle  life;  consequently  we  need  not 
attach  so  much  significance  to  high  blood-pressure  in  the  old. 
Cardiovascular  degeneration  in  later  life  is  not  so  directly  propor- 
tional to  the  degree  of  pressure,  other  important  factors  such  as 
arteriosclerosis  entering  into  consideration. 

It  is  possible  for  a  patient  with  high  and  even  very  high  blood- 
pressure  to  live  for  years  without  heart  failiue  or  apoplexy.  Exces- 
sive blood-pressure  values  do  not  necessarily  imply  impending  or 
early  disaster.  The  state  of  the  heart  muscle  and  of  the  cerebral 
vessels  is  hard  to  gauge,  and  that  is  the  deciding  factor  in  prognosis 
and  not  the  blood-pressure  range  i^er  se. 

The  treatment  of  high  blood-pressure  is  primarily  hygienic. 
During  the  period  of  sustained  compensation  the  entire  personal 
hygiene,  including  diet,  should  be  so  regulated  as  to  avoid  all 
overstrain  to  heart  and  kidneys.  The  greatest  emphasis  is  to  be 
placed  on  this  principle  of  treatment  and  no  pains  spared  to  enforce 
obedience  in  detail.  Rarely  is  it  advisable  to  lower  the  blood- 
pressure  by  direct  therapeutic  attack.  This  follows  inevitably 
as  a  principle  of  conduct  if  we  grant  that  high  blood-pressure  is  a 
compensatory  phenomenon.  In  chronic  nephritis  only  discomfort, 
if  indeed  nothing  worse,  will  accrue  to  the  patient  from  the  use  of 
vasodilators.  Nitrites  should  be  reserved  for  emergency  use  to 
combat  angina,  stenocardia,  cardiac  astlmaa,  severe  high-tension 
headaches,  and  other  pressure  manifestations  that  may  supervene 
in  chronic  nephritis.  If  dropsy,  either  renal  or  cardiac,  exists, 
nitrites  should  not  be  given,  as  under  these  circumstances  they  do 
only  harm.  The  appearance  of  dropsy  in  chronic  vascular  nephritis 
almost  invariably  signifies  the  advent  of  cardiac  failure.  Sooner  or 
later  in  the  course  of  every  case  that  survives  long  enough,  cardiac 
edema  develops.  Because  the  case  is  primarily  a  renal  one  it 
does  not  follow  that  the  dropsy  is  of  renal  origin.  It  is  usually 
cardiac,  has  the  characteristics  of  cardiac  edema,  and  can  not  be 
successfully  treated  by  sweats  and  diuretics,  but  requires  cardiac 
supporting  measures.  Digitalis  in  the  end  becomes  the  staff  upon 
which  the  chronic  nephritis  invalid  must  lean.  The  reason  for  this 
is  that  after  we  have  enforced  the  maximmn  of  hygienic  and  dietetic 
control  we  can  do  no  more  for  cardiorenal  hypertension,  but  must 
wait  until  the  heart  begins  to  fail,  and  then  we  may  prolong  life 
for  months  or  even  years  by  the  judicious  use  of  digitalis  and  its 
congeners.  The  fact  that  the  blood-pressure  is  high  need  not  deter 
us  from  giving  digitalis,  since  it  acts  just  as  well  or  even  better  with 
a  high  blood-pressure  than  it  does  with  a  falling  pressure. 
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CHRONIC  INTERSTITIAL   NEPHRITIS   AND 
ARTERIOSCLEROSIS. 

By  Oskar  Klotz,  :M.D.,  CM., 

PITTSBURGH.    PA. 

(From  the  Pathological  Laboratories,  L'uiversity  of  Pittsburgh.) 

No  agreement  has  as  yet  been  reached  as  to  the  nature  of  and 
the  progressive  changes  leading  up  to  the  granular  kidney.  Almost 
all  the  factors  having  to  do  with  the  carrying  out  of  the  normal 
kidney  function,  as  well  as  the  known  factors  giving  rise  to  pro- 
cesses of  fibrosis  in  other  organs,  have  been  mentioned  as  the  incit- 
ing cause  of  renal  sclerosis.  Particular  weight  has  been  placed 
upon  certain  of  these  factors,  because  of  their  presence  during  one 
stage  of  the  disease;  but  the  opportunity  of  weighing  their  impor- 
tance as  an  active  cause  for  the  contracted  kidney  has  not  been 
sufficiently  good  to  direct  a  knowing  finger  at  them.  No  one  has 
yet  been  able  to  describe  in  a  single  instance  the  sequence  of  events 
from  the  beginning  to  the  fully  developed  chronic  interstitial 
nephritis.  Thus,  op])ortunity  has  remained  open  for  wide  specu- 
lation on  the  interpretation  of  the  pathological  processes  involved. 

Some  attempt  has  been  made  to  link  up  the  clinical  and  urinary 
findings  with  the  successive  changes  that  are  taking  place  in 
the  tissues  of  the  kidney.  These,  however,  have  added  little  to 
our  understanding  of  the  process.  True  it  is,  that  with  the  fully 
developed  disease,  certain  manifestations  make  their  appearance, 
and  we  believe  that  some  light  has  been  thrown  upon  the  correla- 
tion of  the  urinary  character  with  the  altered  functional  capacity 
due  to  renal  sclerosis.  But  as  for  saying  that  the  clinical  manifes- 
tations bear  any  relation  to  the  structural  change  of  the  kidney 
prior  to  the  stage  of  granular  contraction  or,  better,  that  we  can 
forecast  the  outcome  or  even  suggest  the  past  processes  in  the 
kidney  by  clinical  analyses  we  have  no  definite  evidence. 

Thus  the  problem  has  been  left  in  the  realms  of  conjecture  and 
in  the  absence  of  incontestable  proof  by  ex})eriment,  our  knowledge 
concerning  the  development  of  the  granular  kidney  has  not  mate- 
rially advanced  since  the  days  of  Gull  and  Sutton.  In  the  face  of 
this  we  do  not  wish  to  minimize  the  value  of  the  many  observations 
which  have  given  us  a  clearer  understanding  of  some  of  the  finer 
reactions  in  the  kidney  substance;  but  it  would  appear  that  the 
minutiae  of  some  of  these  observations  have  led  us  astray  from  the 
broad  aspects  of  the  problem.  That  Jores  should  find  a  splitting 
of  the  internal  elastic  lamina  of  the  renal  arterioles,  and  from  this 
finding  discuss  the  importance  of  those  still  indefinite  factors  induc- 
ing arteriosclerosis  as  of  prime  importance  for  kidney  disease,  is, 
it  seems  to  me,  quite  aside  from  the  main  issue. 
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For  the  main  part,  as  was  brought  before  the  Association  of 
American  Physicians  last  year,  studies  upon  the  pathological 
nature  of  chronic  interstitial  nephritis  have  been  made  upon  the 
advanced  form  of  the  disease.  The  criterion  for  the  recognition  of 
the  important  type  of  the  disease  is  still  based  upon  the  description 
of  the  kidney  as  given  by  Richard  Bright.  If  we  adhere  closely  to 
these  described  characters,  we  will  find  there  is  a  general  similarity 
grouping  them  into  one  class.  Gradually,  however,  our  attention 
has  been  drawn  to  the  fact  that  there  are  other  forms  of  renal  scle- 
rosis, differing  to  a  greater  or  less  degree  from  the  type  here  under 
discussion  and  readily  recognized  by  careful  observation  and 
supplemented  by  the  microscope.  Thus  we  have  kidney  fibroses 
associated  with  hydronephrosis,  ascending  infection  of  ureter  and 
bladder,  hematogenous  infection  (pyogenic),  infarcts,  thromboses, 
amyloid  disease,  syphilis  and  other  infective  granulomata,  and 
arteriosclerosis.  But  when  we  are  speaking  of  the  small,  contracted 
or  granular  kidney  we  have  in  mind  a  diseased  condition  of  the 
kidney  which  is  dift'erent  from  each  of  these.  It  is  different  not 
only  in  the  structural  changes  induced,  but  it  is  different  also  in  its 
progress  and  in  the  distant  systemic  responses.  The  small,  granular 
kidney  is  recognized  by  its  small  size,  the  thickening  of  its  capsule 
with  adherence  to  the  underlying  cortex.  The  kidney  substance 
when  stripped  of  its  capsule  is  distinctly  granular,  each  granule  being 
surrounded  by  a  depression  from  which  fibrous  tissue  radiates  par- 
allel with  the  ascending  vessels.  The  kidney  substance  may  appear 
red,  but,  on  the  other  hand,  may  be  quite  pale  with  not  a  few  of  its 
granules  as  yellow  as  the  adrenal  cortex.  The  cortex  is  most  markedly 
altered,  and  is  commonly  only  half  the  thickness  of  the  normal 
structure.  Within  it  are  found  many  fine  wedge-like  sclerotic 
areas  which  occupy  the  positions  between  the  granules  observed  on 
the  surface.  Alternating  with  these  areas  of  fibrosis  a  fairly  normal 
kidney  tissue  is  observed.  Along  the  patch  of  these  radiating 
fibroses  the  tubules  and  Malpighian  corpuscles  become  involved. 
The  medulla  is  less  altered,  although  a  hyaline  fibrosis  not  infre- 
quently surrounds  the  excretory  tubules.  As  in  other  regions 
subject  to  progressive  fibrosis  a  considerable  adipose  tissue  develops 
in  the  surrounding  structures,  particularly  about  the  pelvis. 

At  the  present  time,  opinion  as  to  the  development  of  this  form 
of  the  interstitial  nephritis  has  been  divided  mainly  between  two 
schools:  the  one  considers  it  the  outcome  of  a  low  grade  but  pro- 
gressive inflammation,  while  the  other  believes  it  the  result  of  a 
primary  circulatory  disturbance  with  a  secondary  atrophy  and 
replacement  fibrosis.  Unfortunately  the  issue  has  been  somewhat 
confused  by  the  further  introduction  of  the  terms  primary  and 
secondary  interstitial  nephritis.  Each  group  claims  that  their 
cxj)lanati()n  is  adefjuate  for  the  so-caHed  genuine  contracted  kid- 
ney.    We  would  do  well  to  drop  such  irrelevant  terms  and  leave 
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the  application  of  a  new  nomenclature  to  him  who  clearly  indicates 
the  pathological  sequence  of  events  concerned  in  chronic  interstitial 
nephritis. 

Gull  and  Sutton  considered  the  relationship  of  the  arteries  to 
the  diseases  of  the  kidneys  as  a  peculiarly  intimate  one  in  which 
the  arterial  processes  preceded  and  determined  the  interstitial 
nephritis.  No  agreement  was  reached  by  subsequent  workers  of 
the  actual  nature  of  the  arterial  disease,  some  viewing  it  as  an 
endarteritis  (Thoma),  others  as  an  hypertrophy  (Johnson,  Ewald, 
Friedmann),  while  the  subsequent  work  by  Prym  and  J  ores  drew 
attention  to  the  arterial  lesion  as  a  true  arteriosclerosis.  J  ores, 
furthermore,  contended  that  the  associated  arterial  changes  in 
other  organs,  as  was  described  by  many,  was  also  an  arteriosclerotic 
process.  The  differentiation  of  this  process  rested  upon  the  finding 
of  deep  arterial  degenerations  associated  with  a  splitting  of  the 
internal  elastic  layer.  As  Jores,  however,  observed,  arteriosclerosis 
may  occur  in  the  arteries  of  other  organs  in  the  absence  of  sclerosis 
of  the  renal  vessels. 

•  While  the  above  authors  were  contending  the  dependence  of 
chronic  nephritis  upon  disease  of  the  bloodvessels,  Ziegler  main- 
tained the  differentiation  of  types  of  chronic  nephritis  into  groups 
associated  or  unassociated  with  arteriosclerosis.  Those  kidney 
lesions  resulting  from  arteriosclerosis  he  believed  to  be  individual 
and  of  a  purely  degenerative  character,  and  designated  them  the 
arteriosclerotic  kidney. 

Both  Jores  and  his  pupils  repeatedly  remarked  that  chronic  inter- 
stitial nephritis  is  a  disease  most  frequently  encountered  in  advanced 
life,  a  period  when  arteriosclerosis  is  also  most  prevalent.  Never- 
theless, they  remark  upon  the  finding  of  occasional  cases  in  which 
they  have  been  able  to  demonstrate  advanced  renal  sclerosis  unac- 
companied by  arteriosclerosis  within  the  kidney.  This  agrees  with 
the  finding  of  Orth,  who  believes  that  in  chronic  interstitial  nephritis 
the  vascular  changes  are  not  essential  becau.se  their  variety  does 
not  correspond  with  the  extent  of  the  lesions.  Roth  described  a 
number  of  cases  in  which  renal  sclerosis  was  advanced,  but  in 
which  the  arteries  did  not  show  the  type  of  sclerosis  defined  by  Jores 
as  arteriosclerosis.  He  did,  however,  find  that  the  arteries  were 
aflfected  by  a  connective-tissue  thickening  of  the  intima  with 
splitting  of  the  elastic  lamina.  As,  however,  processes  of  degenera- 
tion were  wanting,  he  refused  to  call  it  arteriosclerosis.  He  suggests 
that  these  vessels  might  subsequently  show  arteriosclerotic  change. 
From  his  observations  we  can  only  conclude  that  the  kidney  lesions 
have  advanced  with  greater  rapidity  than  those  in  the  intima  of 
the  renal  vessels,  and  his  cases  illustrate  the  point  we  wish  to  make 
that  the  narrowly  defined  form  of  arteriosclerosis  as  given  Jores 
is  not  an  essential  factor  in  bringing  out  subsequent  interstitial 
nephritis. 
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Roth  described  3  cases  of  chronic  interstitial  nephritis  without 
arteriosclerosis.  In  the  kidneys,  however,  endarteritis  was  present 
in  the  small  arteries.  The  cases  were  of  relatively  young  individ- 
uals, and  all  of  them  had  definite  chronic  or  recurrent  heart  and 
arterial  diseases.  Yet  with  it  all  neither  J  ores  nor  his  pupil  sees 
any  direct  relationship  insofar  as  a  common  causative  factor  is 
concerned  in  the  simultaneous  and  progressive  lesions  in  these  three 
organs.  These  authors  lay  much  stress  on  the  finding  of  a  single 
sclerosed  arteriole  or  the  mildest  beginning  of  intimal  degeneration 
as  indicative  of  the  influence  of  arteriosclerosis  upon  the  kidney. 
No  recognition  is  given  to  the  fact  expressed  in  their  own  cases 
that  the  fibrosis  of  the  kidney  was  markedly  advanced,  and  in  the 
late  stages  of  contraction,  while  the  arteriosclerosis  was  only 
begiiming.  ^Ye  can  in  no  way  follow  the  conclusion  of  this  author 
as  illustrated  by  his  own  cases  that  the  chronic  interstitial  nephritis 
was  the  result  of  the  early  endarteritis  demonstrated. 

In  the  admirable  work  of  Councilman  (1897)  the  part  played 
by  the  inflammatory  process  in  bringing  about  the  interstitial 
lesions  of  the  cortex  of  the  kidney  was  well  demonstrated.  In  part, 
the  cases  studied  included  some  of  scarlet  fever,  diphtheria,  pneu- 
monia, and  other  infections,  and  the  lesions  described  were  of 
the  nature  of  diffuse  non-suppurative  interstitial  nephritis  or  types 
of  glomerulonephritis.  Of  the  latter,  two  forms  were  distinguished : 
a  non-suppurative  exudative  form  and  a  proliferative  type.  No 
clear  distinction  can  be  made  between  the  etiological  factors  present 
in  these  two  types,  and  it  would  seem  that  both  may  arise  from  the 
same  causative  factor.  At  the  time  of  carrying  out  his  work,  bac- 
teriological methods  were  not  available  to  make  a  distinction  between 
the  various  forms  of  streptococci,  and  we  find  the  author  speaking 
of  the  organisms  isolated  from  cases  of  heart  disease  as  pneumococci. 
I  believe  we  will  be  correct  in  interpreting  these  results  as  indicating 
the  presence  of  the  Streptococcus  viridans  group.  These  organ- 
isms were  found  in  cases  of  glomerulonephritis  in  large  percentage, 
but  the  author's  descriptions  of  the  lesions  indicate  a  transition 
between  the  glomerulonephritis  and  the  diffuse,  interstitial  type. 
The  work  of  AVagner  bears  out  these  findings,  particularly  in 
indicating  the  importance  of  the  inflannnatory  i)rocess  of  scarlet 
fever  and  other  infections  in  bringing  about  permanent  interstitial 
change. 

The  work  of  Councilman  is  among  the  few  in  which  a  study  of 
the  progressive  lesions  of  the  kidney  was  accom])anied  by  bacterio- 
logical examination.  Of  this  he  says:  "Various  forms  of  disease 
of  other  organs,  particularly  of  the  heart,  are  often  associated  with 
them,  and  l)acteriological  investigation  has  frequently  shown  in 
many  cases  the  presence  of  certain  organisms  in  the  kidneys.  In 
most  cases  the  bacteria  are  found  in  some  other  lesion  and  in  the 
blooil,  and  their  presenc(>  in  the  ki(hieys  is  but  a  part  of  a  general 
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septicemia.  ^Moreover,  the  same  conditions  in  the  kidneys  may  be 
found  associated  with  various  organisms,  and  the  same  organisms 
may  be  associated  with  widely  different  anatomical  lesions."  A 
very  fertile  field  awaits  the  routine  study  of  the  bacteriology  of  the 
kidneys  in  conjunction  with  the  histological  examination  of  all 
types  of  infection.  The  work  which  has  been  performed  up  to  the 
present  time  is  very  suggestive  of  indicating  the  actual  presence 
of  bacteria  rather  than  their  toxins  in  the  interstitial  response  of  the 
kidney. 

Undoubtedly  what  appears  as  complete  disagreement  in  the 
personal  observations  on  chronic  nephritis  lies  mainly  in  the  methods 
and  material  studied.  Although  the  anatomical  classification  of 
kidney  disease  has  not  found  favor  with  either  the  clinician  or  the 
pathologist,  yet  in  the  absence  of  a  better  substitute  we  all  revert 
to  this  method.  ]Muller  attempted  an  etiological  classification  which 
as  yet  is  hardly  practical,  and  Herrick,  while  finding  the  old  ana- 
tomical grouping  unsatisfactory,  offers  nothing  to  replace  it. 

The  types  of  nephritis  which  today  attract  our  attention  as  the 
forerunners  of  the  contracted  kidney  are  the  acute  glomerulo- 
nephritis and  the  acute  non-suppurative  interstitial  nephritis. 
Without  desiring  to  describe  the  various  types  of  glomerulonephritis, 
as  well  as  the  variety  of  interesting  lesions  that  may  be  observed 
in  the  ^Nlalpighian  body  and  Bowman's  capsule,  there  is  ample 
evidence  that,  in  the  human,  these  glomerulonephritides  are  infec- 
tive lesions  (Councilman,  Gaskell,  Baehr).  The  important  feature 
lies  in  the  fact  that  the  glomeruli  become  the  centres  of  infiamma- 
tory  response  in  which  a  non-suppurative  exudate  and  endothehal 
proliferation  of  the  capillaries  and  a  proliferative  response  of  the 
inner  lining  of  the  capsule  is  commonly  observed.  The  occlusion  of 
the  capillaries  of  the  glomerulus  by  cellular  proliferation  or  by 
thrombosis  is  only  an  added  complication,  and  the  subsequent 
degeneration  that  occurs  in  the  tubules  of  the  kidney  is  also  to  be 
viewed  as  a  secondary  disturbance  depending  upon  vascular  change 
rather  than  an  injury  produced  by  the  primary  factor. 

A  study  of  these  cases  of  glomerulonephritis  soon  convinces  one 
of  the  varying  picture,  even  during  the  acute  stage.  In  some 
thromboses  of  the  glomeruli  are  common,  in  others  rare,  or  the 
lymphocytic  infiltration  of  the  glomerulus  is  great  and  confined  to 
this  structure;  others  again,  show  the  inflammatory  reaction  diffuse, 
surrounding  Bowman's  capsule,  infiltrating  the  stroma  between 
the  tubules  and  following  the  course  of  the  interlobular  arteries 
and  vessels  of  the  intermediate  zone.  Many  such  cases  have  been 
described,  by  Councilman,  Ziegler,  and  others.  In  fact,  the  picture 
presented  by  those  kidneys  in  which  the  inflammation  is  more 
diffuse  simulates  more  closely  the  type  of  acute  interstitial  non- 
suppurative nephritis.  This  latter  type,  which  was  originally 
discussed  as  a  disease  of  the  kidneys  found  after  scarlet  fever, 
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measles,  and  sometimes  smallpox,  is  now  being  incorporated  with 
the  glomernlonephritis,  mainly  because  a  certain  amount  of  glomer- 
ular disturbance  is  always  present.  Fahr  finds  the  streptococcus  and 
pneumococcus  most  freciuently  associated  with  acute  interstitial 
nephritis,  and  finds  also  that  the  same  organisms  are  the  chief 
cause  of  glomerulonephritis. 

In  short,  although  there  are  variations  of  glomerular  lesions,  and 
we  encounter  forms  of  inflammation  of  the  kidney  stroma,  there 
does  not  appear  to  be  any  difference  in  the  causative  agent,  most 
frequently  the  Streptococcus  viridans.  We  must,  however,  point 
out  that  the  bacterial  infection  reaches  the  kidney  under  different 
circumstances,  and  in  a  somewhat  different  form,  in  the  various 
systemic  diseases  in  which  it  is  met.  It  is  the  bacterial  clusters 
or  small  infective  thrombotic  masses  which  are  liberated  in  heart 
disease  that  give  rise  to  a  type  of  glomerular  infarction.  In 
this  way  particular  structures  in  the  kidney  are  more  intensely 
involved  than  others.  So,  too,  in  cases  of  bacteriemia,  by  organ- 
isms of  low  virulence,  the  kidney,  as  well  as  other  organs,  becomes 
a  local  focus  of  infection  and  this  is  particularly  true  in  the  bacterie- 
\^  mia  of  acute  rheumatic  fever  in  which  the  heart  and  bloodvessels 
are  also  affected.  In  these  infections  the  heart  may  be  involved 
in  a  variety  of  ways,  and  when  the  endocarditis  becomes  well- 
marked  the  kidney  may  be  subject  to  embolic  processes  in  its  glo- 
meruli, so  that  both  the  acute  interstitial  and  the  glomerulonephritis 
are  simultaneously  prominent.  Hence  it  is  obvious  that  to  state 
that  a  definite  type  of  kidney  lesion  is  constantly  to  be  found  as  a 
disease  associated  with  infection  of  other  organs  is  only  voicing  a 
rule  with  prominent  exceptions. 

The  frequency  with  which  acute  interstitial  and  glomerulo- 
nephritis are  present  with  infective  heart  disease  is  known  to  all 
who  have  observed  these  cases  at  autopsy  and  studied  the  tissues. 
It  is,  furthermore,  easy  to  demonstrate  the  fate  of  the  early  inflam- 
matory process.  Fibroses  of  the  glomeruli,  of  Bowman's  capsules, 
and  of  the  intertubular  stroma  may  be  demonstrated  in  all  stages 
of  formation,  and  recurrent  attacks  of  these  infective  processes  give 
rise  to  combinations  of  inflammatory  responses  in  the  kidney  tissues. 
The  question  immediately  arises  whether  the  localization  of  these 
inflaumiatory  processes  gives  us  definite  types  whereby  their 
future  scars  may  be  recognized.  In  answer  to  this  the  best  reference 
is  made  to  a  few  experimental  results.  In  these  it  has  been  shown 
that  inflammatory  reactions  in  the  kidney  due  to  bacterial  agents 
are  prone  to  follow  and  surround  the  course  of  the  bloodvessels 
particularly  the  interlobular  vessels,  and  the  ascending  cortical 
branches  as  well  as  the  afl'erent  arteries  of  the  glomeruli.  Asso- 
ciated with  these  inflammatory  responses  there  are  not  infrequently 
glomerular  reactions,  infiltrative,  proliferative,  or  thrombotic. 
The  progress  of  these  lesions  is  similar  to  that  in  the  human  kidney 
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and  the  end-result  is  a  process  of  fibrosis  radiating  in  its  character 
with  shrinking  and  granulation  of  the  cortex  and  contraction  of 
th.e  entire  kidney.  Such  lesions  were  reproduced  in  animals  by  the 
use  of  organisms  (various  members  of  the  Streptococcus  viridans 
group)  isolated  from  infective  heart  disease,  and  the  responses  in 
the  kidney  were  found  to  be  accompanied  by  a  myocarditis,  at 
times  an  endocarditis,  and  in  a  few  cases  pericarditis.  In  only  a 
few  instances  were  systemic  intimal  arterial  lesions  obtained, 
although  the  perivascular  response  was  always  noted.  Here,  then, 
we  have  e\'idence  of  the  development  of  the  various  stages  of  the 
contracted  kidney  in  the  presence  of  chronic  infection  and  in  the 
absence  of  primary  arterial  lesions. 

These  findings  are  in  accord  with  the  observations  on  human 
material  and  explain  the  occurrence  of  the  contracted  kidney  in  the 
first  half  of  life  as  well  as  its  greater  frequency  in  the  later  years. 
Like  all  chronic  diseases,  the  frequency  of  chronic  interstitial 
nephritis  is  greatest  in  the  late  decades,  and  it  is  also  a  rather 
depressing  outlook  when  we  find  that  the  incidence  of  these  chronic 
diseases  shall  increase  with  the  saving  of  more  lives  in  childhood 
from  death  from  scarlet  fever,  acute  rheumatic  fever,  chorea,  and 
other  Streptococcus  viridans  infection.  We  must  also  equally 
appreciate  that  the  heart  and  arteries  suffer,  sometimes  much,  at 
other  times  less,  by  invasion  of  these  bacteria.  In  the  arteries  an 
endarteritis,  a  mesarteritis,  and  a  periarteritis  have  all  been  repeat- 
edly demonstrated  in  these  infections  during  the  early  years  of  life. 
Of  the  heart  lesions,  we  need  make  no  other  comment  than  reference 
to  Aschoff's  studies  upon  focal  myocarditis,  and  of  the  frequent 
presence  of  endocarditis  in  the  human  and  in  experimental  infec- 
tions. 

What,  then,  is  the  relation  of  renal  arteriosclerosis  to  chronic 
interstitial  nephritis?  Before  one  can  answer  this  we  must  have 
a  clear  understanding  of  the  nature  and  genesis  of  arteriosclerosis. 
It  is  not  enough  to  boldly  speak  of  general  arteriosclerosis  as  of 
common  type  and  constant  origin.  Xor  is  this  true  within  the 
kidney  itself.  There  are  arterial  lesions  within  the  kidney  whose 
origin  is  widely  different  and  which  vary  in  their  character. 

Ziegler  has  long  ago  demonstrated  the  peculiar  renal  fibrosis 
resulting  from  peri]>heral  arteriosclerosis.  In  old  age,  where  it  is 
not  uncommon  to  have  various  arterial  tracts  severely  involved  in 
sclerosis  and  in  which  the  lumina  of  the  vessels  are  distinctly 
impeded,  atrophic  changes  result  in  the^area  [supplied.  It  is 
obvious  that  the  amount  of  sclerosis  varies  greatly  and  is  bound  to 
pick  out  limited  areas.  The  kidney  tissues  which  suffer  from  the 
circulatory  disturbances  undergo  atrophy,  and  even  complete 
loss,  without,  however,  necessarily  showing  evidence  of  intracel- 
lular degeneration  (fat),  as  i.s  otherwise  so  commonly  cnc-ountered. 
The  kidney  shows  areas  of  sharp  depressions  scattered  irregularly 
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over  its  surface  so  that  its  structure  and  shape  are  distorted.  The 
individual  depressions  simulate  those  of  infarct,  but  microscopic- 
ally may  at  times  be  distinguished  from  these  in  that  the  involved 
areas  contain  some  of  the  parenchymatous  structures  not  com- 
pletely destroyed.  Furthermore,  the  kidney  capsule  is  rarely  adher- 
ent and  the  cortical  surface  between  the  areas  of  depression  is 
relatively  smooth. 

Such  depressions  are  the  result  of  the  obliteration  of  fairly  large 
vessels  within  the  kidney.  At  times,  it  may  be,  smaller  vessels 
involving  more  restricted  portions  of  the  kidney  are  affected. 
This,  then,  leads  to  a  local  fibrosis  of  the  glomeruli  supplied  by  this 
circulation.  Under  these  conditions  the  process,  both  in  the  glom- 
eruli and  tubules,  is  one  of  slow  and  progressive  degeneration,  with 
a  secondary  replacement  fibrosis.  It  is  unusual  to  observe  under 
these  conditions  any  evidence  of  an  inflammatory  reaction. 

Compared  with  the  granular  contracted  kidney,  these  changes 
in  the  arteriosclerotic  kidney  are  quite  different.  It  is  inconceiv- 
able that  a  process  of  arteriosclerosis  could  so  uniformly  affect  so 
many  arterioles  of  a  constant  caliber  to  give  the  character  found 
in  the  uniformly  granular  kidney.  A  comparable  picture  is  to  be 
observed  in  no  part  of  the  body,  and  we  are  well  aware  how  uncer- 
tain is  the  distribution  of  arteriosclerosis.  As  the  fibrosis  following 
upon  processes  of  degeneration  in  the  atrophies  of  vascular  scleroses 
is  without  inflammatory  response,  one  misses  entirely  the  presence 
of  a  granulation  tissue  and  subsequent  adhesions.  The  absence  of 
these  is  noted  in  the  freedom  of  the  kidney  capsule  and  in  the  lack 
of  synechise  about  the  glomerulus.  Frequently,  too.  Bowman's 
capsule  shows  no  thickening.  Ziegler  truly  calls  this  the  senile 
kidney. 

It  is,  however,  not  common  to  meet  with  a  clear-cut  and  imcoin- 
plicated  case.  The  vascular  scleroses  of  the  kidney-  are  most  com- 
monly the  result  of  the  same  influence  which  has  produced  a  pri- 
mary inflammatory  lesion  in  the  kidney  stroma.  Hence,  the  devel- 
opment of  scar  tissue  in  the  renal  structures  goes  hand  in  hand 
with  renal  arteriosclerosis.  Here,  however,  in  the  early  stage,  as 
well  as  during  the  years  of  progressive  involvement,  the  kidney 
tissue  and  arteries  show  the  presence  of  inflammation.  These 
inflammatory  deposits  are  easily  recognized,  and  obviously  vary 
in  amomit  at  the  different  stages.  Jores  has  seen  them  in  his  inter- 
stitial nephritis,  but  has  taken  the  view  that  no  relation  between 
the  arterial  disease  and  the  inflammation  can  be  determined.  Like 
the  results  of  the  Streptococcus  viridans  infection  upon  the  heart, 
giving  rise  to  inflammatory  processes  differently  disposed,  so,  too, 
this  same  infection,  which  is  so  frcfjuently  at  the  bottom  of  the 
fibrosis  of  the  contracted  kidjiey,  brings  about  inflanunatory 
reactions  of  varying  intensity  in  different  ])orti()ns  of  its  structure. 
The  arteries  ai)pear  to  form  the  centre  of  distribution  for  these 
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reactions,  and  much  of  the  response  is  spent  in  the  tissue  surround- 
ing the  small  vessels  coursing  through  the  cortex.  To  a  certain 
extent,  however,  intimal  reactions  are  also  found.  The  latter, 
however,  arise  somewhat  later  in  the  course  of  the  kidney  disease, 
so  that  examples  are  not  difficult  to  demonstrate  in  which  intimal 
sclerosis  is  wanting  while  a  non-suppurative  inflammation  is  active 
about  the  vessel.  Later,  however,  the  picture  is  reversed  and  the 
intimal  sclerosis  attracts  our  eye.  This  is  now  the  stage  when 
appearances  suggest  that  a  close  relation  of  cause  and  effect  exists 
between  the  intimal  arteriosclerosis  and  the  renal  fibrosis. 

The  intimal  disease  of  the  arteries  most  commonly  met  with 
in  the  late  stages  of  chronic  interstitial  nephritis  consists  of  a 
chronic  endarteritis  with  deep,  fatty  change.  The  presence  of  a 
true  h\T)erplasia  of  the  musculo-elastic  layer  with  secondary 
degeneration  of  the  inner  muscle  bundle  has  never  been  met  with 
by  us,  nor  have  its  advocates  ever  clearly  demonstrated  its  pres- 
ence. The  finding  of  splitting  of  the  internal  elastic  lamina  is 
now  found  to  have  no  specific  bearing  on  the  problem  of  arterio- 
sclerosis. Mc^NIeans  (of  our  laboratory)  has  shown  that  such 
splitting  is  the  common  occiurence  during  inflammatory  reactions 
of  the  intima. 

Granted,  therefore,  that  the  early  reactions  which  lead  to  the 
granular  contracted  kidney,  simultaneously  involve  portions  of  the 
kidney  parench\Tna  and  its  arteries,  it  is  often  extremely  difficult 
to  distinguish  in  the  late  stages  of  the  disease  exactly  how  much  of 
the  scar  tissue  has  resulted  through  inflammation  or  as  replacement 
fibrosis  following  arteriosclerotic  atrophy.  We  should,  however, 
continue  to  distinguish  clearly  the  arteriosclerotic  kidney  of  Ziegler 
from  the  granular  interstitial  nephritis,  the  former  giving  rise  to 
true  atrophic  processes  in  the  parenchyma  with  replacement  fibrosis, 
the  latter  having  an  inflammatory  basis  for  the  development  of 
connective  tissue  variously  distributed  about  the  important 
structures  of  the  organ. 


CERTAIN   SYPHILITIC  AFFECTIONS  OF  THE  HEART  AND 

AORTA. 1 

By  J.  ^l.  An-ders,  M.D.,  LL.D., 

PROFESSOR     OF     MEDICINE     AND     CLIXICAL     MEDICINE     IN"     THE     MEDICO-CHIRPRGICAL 
COLLEGE,    PHILADELPHIA;    OFFICIER   DE    L'lNSTRrCTION-    PCBLIQIE. 

A  VARIETY  of  morbid  states  of  the  heart  and  bloodvessels,  all 
serious  in  nature,  may  develop  during  an  attack  of  unquestioned 
syphilis.     While  the  writer  would  not  go  so  far  as  to  say,  with 

1  Read  at  a  stated  meeting  of  the  College  of  Physicians  of  Philadelphia,  .lune  2, 
1915. 
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some  recent  investigators,  that  syphilis  is  the  principal  factor  in 
the  production  of  heart  disease,  it  can  at  least  be  safely  assumed 
that  rheumatism  and  syphilis  head  the  list  as  causes  of  organic 
injury  to  this  organ.  The  advent  of  the  Wassermann  reaction  has 
shown,  in  a  convincing  manner,  that  the  role  of  syphilis  as  an 
etiological  factor  in  diseases  of  the  cardiovascular  system  had 
previously  been  underestimated.  It  is  frequently  the  earliest  clue 
to  lues,  especially  in  females,  who,  in  many  cases  at  least,  know 
nothing  of  syphilitic  infection,  while  in  other  instances  a  Wasser- 
mann reaction  will,  as  has  been  well  said,  "  unlock  the  tongue." 

The  cardiac  lesions  caused  by  the  Spirocheta  pallida  are  usually 
considered  as  belonging  to  the  tertian  stage  of  s.yphilis,  but  recent 
investigators  have  shown  that  they  may  develop  soon  after  primary 
infection.  Grassman^  and  later  Brooks^  and  others  have  expressed 
the  opinion  that  damage  of  a  serious  character  may  appear  as 
early  as  the  forepart  of  the  second  stage.  The  fact  should  not  be 
lost  sight  of  that  both  aortic  and  cardiac  syphilis  may  be  the  result 
of  hereditary  lues.  It  is  definitely  known  that  the  Spirocheta 
pallida  has  a  selective  action  for  the  heart.  As  stated  elsewhere, 
"of  all  the  viscera  the  heart  is  among  the  earliest  to  become  in- 
volved in  this  disease."  The  importance  of  recognizing  the  cardiac 
element  at  the  earliest  possible  moment  is  further  shown  by  the 
fact  that  involvement  of  this  organ  may  develop  soon  after  the 
primary  infection  without  symptoms  which  attract  attention  until 
months  or  even  years  later. 

The  claim  made  by  Landois,  Citron,*  Hausmann,  Sears,^  and 
others  that  lues  may  afi'ect  the  heart  alone  is  both  interesting  and 
important.  In  two  infants  who  died,  one  at  three  months  of  in- 
anition and  the  other  at  eight  days  of  asphyxia,  Warthin  and 
Snyder  found  the  Spirocheta  pallida  in  the  heart  muscle,  while 
neither  histological  lesions  nor  spirochetes  were  found  elsewhere. 

Among  the  commonest  cardiovascular  conditions  due  to  syphilis 
are  myocarditis,  aortic  regurgitation,  angina  pectoris,  and  mes- 
aortitis,  often  resulting  in  aneurysm. 

Mesaortitis.  Since  mesaortitis,  with  or  without  coronary 
changes,  is  commonly  the  primary  complaint  in  cases  in  which,  as 
frequently  occurs,  two  or  more  of  the  affections  named  above  are 
found  in  association,  it  will  be  considered  first  in  this  paper.  That 
this  condition  is  due  in  many  cases  at  least  to  syphilis  has  been 
demonstrated  both  by  postmortem  evidence  and  the  results  of 
carefully  conducted  therapeutic  observations.  In  1910  Longscope* 
pointed  out  that  a  peculiar  type  of  arteriosclerosis  (mesaortitis) 

»  Deutarh.  Arch.  f.  klin.  Med.,  1900,  Ixvii.  455;   1901,  Ixviii.  58  and  264. 

'  Ameh.  Jour.  Meu.  Sci.,  October,  1913,  p.  513. 

*  Bcrl.  kliii.  Woch.,  1908,  xl,  2142. 

'  Archives  of  Diagnosis,  January,  1913,  p.  62. 

«  Jour.  AuRT.  Med.  Assoc,  January  8,  1910.  p.  118. 
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was  frequently  associated  with  aortic  incompetency  due  to  chronic 
aortic  endocarditis.  For  example,  in  a  series  of  thirty-seven  autop- 
sies showing  mesaortitis  a  chronic  aortic  endocarditis  occurred 
thirteen  times,  or  in  35.1  per  cent.  Again,  in  21  cases  of  chronic 
aortic  endocarditis  unassociated  with  lesions  of  any  other  valves 
occurring  in  connection  with  mesaortitis  it  was  found  that  the  lesions 
varied  somewhat  in  extent  in  the  individual  instances,  "but  were 
always  confined  and  often  sharply  localized  to  the  arch  of  the  aorta." 

Of  the  21  cases  of  aortic  insufficiency  associated  with  mesaortitis, 
11  gave  a  definite  history  of  either  syphilitic  infection  or  syphilitic 
lesion  (gummata). 

Harlow  Brooks,'  who  made  an  anatomical  study  of  the  heart 
and  aorta  in  fifty  consecutive  autopsies,  found  that  06  per  cent., 
"  including  well  and  incompletely  treated  instances,  died  as  a  result 
of  or  with  serious  circulatory  disease  apparently  of  specific  origin." 
Of  these  the  myocardium  was  seriously  involved  in  44  cases,  the 
coronaries  in  relatively  greater  degree  than  the  general  arterial 
system. 

That  this  mesaortitis  is  of  specific  nature,  with  definite  character- 
istics, is  shown  by  the  fact  that  the  spirochetes  have  been  found  by 
Schmol  and  Wright  in  the  lesions,  the  latter  being  able  to  demon- 
strate these  organisms,  often  in  enormous  numbers,  in  all  of  five 
cases.  Says  Osier:  "Microscopically  the  most  important  changes 
are  found  in  the  media  and  adventitia:  («)  perivascular  infiltration 
of  the  vasavasorum;  (b)  small-celled  infiltration  in  areas  of  the 
media,  with  (c)  splitting,  separation,  and  destruction  of  elastic 
fibers  and  the  muscle  cells.  The  process  is  largely  a  productive 
mesaortitis,  and  so  marked  may  be  the  foci  in  the  adventitia  and 
media  that  they  look  like  miliary  gummata,  and,  in  fact,  were  so 
described  as  far  back  as  1877  by  Laveran  and  by  Heiberg." 

Aneurysm.  The  intimate  connection  between  lues  and  aneurysm 
was  well  known  to  the  older  WTiters — to  Pari,  Larcisi,  and  Islor- 
gagni;  but  it  has  been  specially  emphasized  by  many  modern 
writers,  among  whom  the  names  of  Osier,  Heller,  Koster,  Chiari, 
Benda,  and  Klotz  are  conspicuous. 

The  belief  that  in  persons  under  forty-five  years  of  age  syphilis 
plays  the  overshadowing  role  as  an  essential  factor  in  causing 
aneurysm  is  confirmed  by  practically  all  of  the  more  recent  writers. 
On  the  other  hand  it  may  not  be  wholly  gratuitous  to  caution  the 
medical  profession,  as  Hausmann  has  done,  against  regarding  every 
case  of  aneurysm,  even  in  syphilitic  subjects,  as  due  to  lues. 

Two  additional  facts  may  aid  materially  in  distinguishing  the 
etiological  variety  of  aneurysm  under  discussion,  namely,  that  the 
root  of  the  aorta,  /.  e.,  the  ascending  portion  of  the  arch,  is  the  usual 
seat  of  luetic  aneurysms,  and  that  they  are  frequently  multiple. 

'  Loc.  cit. 
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Statistical  evidence  is  not  wanting  to  strengthen  the  view  that 
syphiHs  is  the  most  potent  etiological  factor  in  the  production  of 
aortic  aneurysm.  Cumston^  quotes  Rasch,  of  Copenhagen,  who 
found  twenty-eight  aortic  aneurysms  in  a  series  of  3165  autopsies. 
In  16  cases,  or  57  per  cent.,  syphilis  was  positively  known  to  exist, 
while  in  7  others,  or  25  per  cent.,  syphilis  could  be  taken  for  granted 
in  all  probability.  Etienne  in  a  total  of  240  cases  of  aneurysm 
found  syphilis  to  be  the  cause  in  166  cases,  or  60  per  cent.  These 
figures  have  been  amply  confirmed  by  the  following,  among  other 
percentages:  Malmsten,  80;  Heller,  85;  Hampeln,  82;  Pansini,  65. 

My  own  collective  investigations  yielded  a  totality  of  621  cases, 
of  which  number  363,  or  58.5  per  cent,  were  of  luetic  origin.  In 
view  of  the  fact  that  some  of  these  cases  had  not  been  submitted  to 
the  Wassermann  test,  this  percentage  is  too  low.  Among  eight 
instances  included  in  the  above  figures  occurring  in  the  jNIedico- 
Chirurgical  Hospital,  six  were  caused  by  lues. 

A  full  discussion  of  the  diagnosis  of  syphilitic  thoracic  aneurysm 
is  not  within  the  scope  of  this  paper,  but  I  desire  to  lay  particular 
stress  on  a  single  fact  bearing  on  this  phase  of  the  subject,  namely, 
that  a  positive  Wassermann  reaction  without  confirmatory  historical 
or  clinical  evidence  {e.  g.,  age  of  the  patient,  site  of  the  tumor-like 
protrusion,  history  of  specific  infection,  etc.)  does  not  warrant  an 
assured  diagnosis  of  lues. 

Aortic  Incompetency.  Syphilis  is  now  generally  regarded 
as  an  essential  factor  in  the  causation  of  aortic  incompetency, 
more  particularly  in  cases  which  develop  before  the  forty-fifth 
year  of  life.  The  chronic  aortic  endocarditis  is  commonly  associated 
with  mesaortitis,  as  before  stated,  affecting  the  root  of  the  aorta, 
and,  indeed,  may  be  the  result  of  direct  involvement  of  the  segments 
in  such  cases.  It  is  worthy  of  note  that  this  etilogical  variety 
of  aortic  incompetency  is  often  met  with  unassociated  with  wide- 
spread arteriosclerotic  changes.  In  this  connection  it  should  be 
stated  that  a  pure  mitral  lesion  is  seldom  produced  by  lues,  but  a 
combined  aortic  and  mitral  lesion  is  commonly  caused  by  syphilis. 

There  is  a  consensus  of  opinion  to  the  effect  that  the  most  important 
etiological  factor  in  the  production  of  aortic  incompetency  is  luetic 
infection.  This  view  is  amply  supported  by  statistical  observations. 
Thus  Longcope**  in  a  series  of  thirty-seven  autopsies  showing 
mesaortitis  found  thirteen  instances  of  chronic  aortic  endocarditis 
(35.1  per  cent.).  Again,  of  21  cases  of  aortic  insufficiency,  11  either 
gave  a  definite  history  of  syphilis  or  svphilitic  lesions  were  dis- 
covered at  autopsy.  Citron  obtained  a  positive  Wassermann  re- 
action in  10  out  of  16  cases  of  this  cardiac  lesion,  or  in  62.6  per  cent. 
Fiessenger"'  obtained  a  history  of  syphilis  in  28  out  of  37  cases  of 

*  Archives  of  Diagnosis,  January,  1913,  vi,  25. 

•  Loc.  cit. 

'»  Bull,  dc  rAcfi(16mic  de  M6docinc,  October  10,  1911. 
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aortic  insufficiency.  Collins  and  Sachs"  found  a  positive  Wasser- 
mann  reaction  in  10  out  of  13  instances  of  aortic  valvular  disease. 
Babcock^-  records  16  cases  of  aortic  regurgitation,  of  which  11 
were  submitted  to  a  Wassermann  test  with  a  positive  reaction  in 
all  of  the  cases. 

My  own  collective  investigations  into  the  question  of  the  frequent 
association  of  aortic  insufficiency  and  syphilis  eml)race  a  total  of 
219  cases  inclusive  of  the  figures  cited  above.  Of  these  133,  or 
60.7  per  cent.,  were  clearly  due  to  lues.  In  a  considerable  number 
of  the  cases  of  aortic  incompetency  no  reference  to  the  Wassermann 
test  was  noted.  Obviously  then  the  above  figures  underestimate 
the  true  role  of  syphilis  in  the  production  of  this  condition. 

Severe  pains  may  attend  an  invasion  of  the  \'alve  segments 
often  accompanied  by  angina  pectoris  from  implication  of  the 
coronaries  in  early  cases  developing  more  or  less  acutely.  If  the 
specific  character  of  the  cause  be  overlooked  an  inappropriate  or 
the  usual  routine  treatment  of  chronic  valvulitis  be  adopted 
these  cases  may  reach  an  early  fatal  termination.  On  the  other 
hand,  intensive  antisyphilitic  treatment  may,  if  instituted  early, 
bring  about  marked  improvement,  and  the  cases  progress  as  aortic 
incompetency  due  to  other  causes. 

^Yhile  a  certain  diagnosis  of  syphilitic  valvulitis  aft'ecting  the 
aortic  segments  can  not  be  made  without  a  clear  history  of  cither 
specific  infection  or  a  positive  Wassermann  reaction,  supported  by 
confirmatory  evidence,  yet  in  the  absence  of  rheumatism,  gout, 
lead,  alcoholism,  pyogenic  infection,  or  a  predisposing  occupation 
such  cases  should  be  labelled  suspects  and  given  the  benefit  of 
vigorous  antisyphilitic  treatment.  Obviously,  in  instances  belong- 
ing to  this  group  the  Wassermann  test  should  be  carried  out, 
whenever  possible,  before  remedial  measures  are  instituted. 

There  are  a  few  special  physical  signs  which  aid  in  the  establish- 
ment of  the  luetic  character  of  the  chronic  valvulitis.  For  example, 
Sachs^'  points  out  that  "enlargement  of  the  left  ventricle  is  generally 
not  so  marked  as  in  other  forms  of  aortic  insufficiency,  and,  there- 
fore, the  capillary  pulse  and  double  sound  over  the  crurales  are  not 
so  marked."  I  have  observed  the  presence  of  a  more  decided 
arrhythmia  in  cases  of  aortic  incompetency  due  to  syphilis  than  in 
those  due  to  other  causes. 

The  early  recognition  of  the  true  nature  of  the  lesion  becomes 
a  matter  of  much  practical  importance,  to  the  end  that  the  ravages 
of  this  disease  may  be,  to  a  great  extent  at  least,  obviated  by 
suitable  treatment.  In  this  connection  it  should  be  pointed  out 
that  congenital  cases  of  this  affection  may  be  due  to  hereditary 
lues. 

"  Amek.  Jolr.  Med.  Sci..  September.  1000,  p.  .344. 

"=  Lancet-Clinic.  August  15,  1012. 

"  Archives  of  Diagnosis,  January.  1913,  p.  62. 
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In  cases  in  which  the  history  is  obscure  too  much  stress  can  not 
be  placed  on  the  value  of  the  Wassermann  reaction  as  a  means  by 
which  to  determine  the  etiological  variety  in  question.  As  in  the 
case  of  aneurysm,  so  in  aortic  incompetency,  a  positive  reaction 
alone  unsupported  by  other  clinical  evidence  does  not  warrant  an 
assured  diagnosis  of  lues,  but  it  renders  it  highly  probable  that 
syphilis  exists. 

On  the  other  hand  it  must  be  recollected  that  aortic  incom- 
petency occurring  in  a  luetic  subject  may  be  due  to  causes  other 
than  syphilis,  more  especially  if  the  valvular  lesion  develop  after 
middle  life.  Here  it  should  be  noted  that  the  cardiac  lesions 
of  syphilis  usually  appear  within  two  or  three  years  after  infection, 
a  fact  of  considerable  diagnostic  significance  in  some  cases  at 
least. 

INIyocarditis.  As  stated  above,  early  involvement  of  the 
myocardium  is  not  infrequent  in  the  course  of  syphilis.  Isaac 
Adler^^  first  pointed  out  that  the  most  important  lesion  of  the 
heart  is  one  of  the  myocardium,  which  lesion  is  dependent  on  peri- 
arteritis of  the  coronary  vessels.  Here  it  should  be  well  understood 
that  w^hile  endarteritis  is  the  frequent  important  lesion,  actual 
gumniata  in  the  myocardium  are  distinctly  infrequent.  Warthin^^ 
has  described  a  syphilitic  interstitial  myocarditis  in  the  absence  of 
coronary  periarteritis,  and  has  demonstrated  that  the  light-staining 
patches  of  proliferating  stroma  represent  localized  colonies  of  the 
spirochetes.  Mareck,  Simons,  Buschke,  and  Fischer  have  also 
demonstrated  the  spirochetes  in  the  diseased  muscle  of  luetic 
myocarditis. 

The  recognition  of  incipient  myocardial  involvement  is  difficult, 
since  the  functional  derangements  thus  produced  are  often  slight, 
or,  indeed,  the  condition  may  be  entirely  latent.  The  onset  of  the 
symptoms,  if  it  develop  in  the  secondary  stage  of  syphilis,  may  be 
somewhat  rapid  or  even  acute.  The  principal  features  are  arrhy- 
thmia, particularly  intermittence  and  tachycardia,  and  less  com- 
monly extrasystoles.  Brooks  emphasizes  among  the  earliest 
symptoms  "irregularity  of  action,  more  marked  when  strain  is 
added  by  mild  exercises  or  through  nervous  apprehension;"  he 
found  the  same  thing  true  of  the  tachycardia,  which  is  "incited 
to  a  degree  by  conditions  which  in  the  normal  would  fail  to  elicit 
such  a  response."  Grassman  writes:  "I  have  studied  288  cases  of 
secondary  syphilis,  and  in  85  per  cent,  found  disturbances  of  the 
rate  and  rliythm  of  the  pulse,  while  in  40  per  cent,  accidental 
murmurs,  usually  with  dilatation,  occurred." 

Pain  is  not  a  prominent  feature,  as  a  rule,  in  the  early  phases  of 
the  disease,  altliough  a  feeling  of  thoracic  oppression  and  slight 
dyspnea  may   he   noted.      In   rare   instances   in   which  extensive 

'<  Trans.  Assoc.  Amer.  Phys.,  May  3,  1898. 
'•  Amer.  Jour.  Med.  Sci.,  March,  1912. 
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lesions  are  present,  actual  pain  with  more  or  less  tendency  to 
radiation  may  be  observed.  The  symptoms  enumerated  do  not 
differ  from  those  due  to  the  myocarditis  of  other  infections  than 
syphilis,  and  it  has  been  shown  that  these  indications  may  all 
disappear  in  the  course  of  a  few  days  as  the  result  of  energetic 
antisyphilitic  treatment — a  fact  that  emphasizes  the  importance 
of  an  early  recognition  of  the  condition. 

In  the  tertian  and  quartenary  stages  of  myocardial  syphihs 
the  symptoms  and  signs  do  not  differ  materially  from  those  pre- 
sented by  myocarditis  due  to  other  causes.  Not  a  few  cases  are 
latent  and  unsuspected  during  life,  but  are  discovered  if  they  come 
to  autopsy.  Soon  or  late  in  some  cases  dilatation  is  observed  to 
occur,  especially  as  the  result  of  unwonted  exercise,  and  this  may  be 
attended  with  a  murmur. 

Anginoid  pains  are  not  uncommonly  present  and  obliterative 
endarteritis  implicating  the  coronaries  and  producing  myocarditis 
may  result  in  attacks  of  true  angina  pectoris. 

The  markedly  irregular  character  of  the  arrhythmia  has  been, 
as  stated  above,  emphasized  by  Brooks,  and  his  observation  has 
been  confirmed  by  my  own  experience.  The  observation  first  made 
by  Runeberg,  namely,  tonelessness  of  the  first  sound  at  the  apex, 
has  since  been  confirmed  by  Callender'"  and  others. 

It  is  to  be  observed  that  neither  a  characteristic  grouping  of 
features  nor  a  single  pathognomonic  symptom,  unless  it  be  a  positive 
Wassermann  reaction,  are  presented  by  the  condition.  As  regards 
the  Wassermann  test  it  may  be  said  that  although  a  positive  or 
negative  reaction  is  not  an  absolute  criterion  of  the  presence  or 
absence  of  a  syphilitic  infection.  Brooks  contends  that  it  is  better 
than  the  70  per  cent,  of  error  based  on  the  history  or  clinical  findings 
alone. 

Certain  clinical  peculiarities  already  mentioned  may,  however, 
serve  to  arouse  suspicion  of  syphilis.  Of  these  the  tonelessness  of 
the  first  heart  sound  and  the  decidedly  irregular,  accentuated 
character  of  the  arrhythmia  deserve  special  mention.  Again,  the 
association  of  phenomena  which  point  to  syphilitic  involvement  of 
other  organs  and  structures  of  the  body  often  throw  light  on  the 
character  of  any  cardiac  lesion  that  may  be  present.  Lastly,  all 
determining  causes  of  myocardial  disease  other  than  syphilis 
should  be  carefully  excluded. 

Heart-block  is  frequently  caused  by  syphilitic  lesions  of  the 
bundle  of  His,  but  this  phase  of  cardiac  lues  can  not  be  enlarged 
upon  here.  Suffice  it  to  cite  the  figures  of  Robinson,  who  found  that 
among  16  cases  of  heart-block  due  to  such  lesions  6  at  least  were  of 
syphilitic  origin. 

>•  Amer.  Jour.  Med.  Sci.,  November,  1914,  706. 
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Angina  Pectoris.  The  writer  has  collected  270  cases  of  angina 
pectoris  from  the  literature,  of  which  only  72,  or  26.5  per  cent, 
gave  evidence  of  syphilis.  This  percentage,  however,  is  much  too 
low,  since  in  250  of  the  recorded  instances  no  mention  was  made  of 
a  Wassermann  test,  sole  dependence  being  placed  in  the  history. 
The  close  association  of  syphilis  and  angina  is  amply  confirmed  by 
modern  authorities.  Breitmann,"  of  St.  Petersburg,  writes: 
"Every  case  of  angina  pectoris  during  the  younger  period  of  life 
is  open  to  the  suspicion  of  syphilitic  origin."  R.  O.  Moon^^  has  been 
much  impressed  with  the  great  predominence  of  lues  in  connection 
w4th  true  angina,  and  has  seldom  met  with  a  case  since  the  advent 
of  the  Wassermann  test  which  did  not  give  a  positive  reaction. 
Saundby^^  states  that  congenital  syphilis  as  a  cause  of  angina 
pectoris  is  not  to  be  overlooked  in  young  patients. 

Prophylaxis.  My  discussion  of  the  treatment  of  cardiovas- 
cular syphilis  will  be,  owing  to  the  exigencies  of  time  and  space, 
limited  to  prophylaxis.  Doubtless  the  incidence  of  cardiovascular 
disease  would  be  much  lessened  by  a  more  systematic  and  vigorous 
treatment  of  luetic  infection  in  general.  There  is  perfect  unanimity 
among  syphilographers  and  clinicians  of  wide  experience  regarding 
the  belief  that  when  either  syphilis  of  the  myocardium  of  marked 
extent  or  aortic  incompetency  exists  a  cure  is  impossible  of 
attainment. 

Physicians  should,  therefore,  feel  themselves  charged  with  a 
serious  responsibility  on  behalf  of  the  victims  of  luetic  infection  and 
carry  out  the  treatment  of  early  syphilis  in  the  wisest  manner 
possible.  An  added  reason  for  adopting  this  course  lies  in  the 
hazard  arising  from  the  administration  of  salvarsan  or  neosalvarsan 
in  the  severer  forms  of  cardiovascular  syphilis.  It  has  been  found 
that  death,  either  occurring  suddenly  or  after  several  days  from  the 
use  of  these  agents,  is  commonly  due  to  myocardial  degeneration 
secondary  to  coronary  lesions. 

As  stated  elsewhere,  "A  sane  view  of  the  prophylaxis  of  cardiac 
involvement  in  this  disease  demands  inclusion  of  the  treatment  of 
its  secondary  manifestations."  It  is  in  this  stage  that  its  develop- 
ment may  take  place,  and  also  that  the  time  of  cardiac  invasion 
can  be  fixed  by  the  appearance  of  certain  clinical  features,  in  some 
cases  at  least. 

In  concluding  the  writer  desires  to  make  grateful  acknowledg- 
ment of  the  assistance  rendered  by  Drs.  II.  l^vou  Jameson  and 
Andrew  A.  Anders  in  the  work  of  searching  the  literature  in  con- 
nection with  these  statistical  investigations. 

"  Quoted  by  Bruce,  Lancet,  London,  1011,  ii,  09. 
»  Clin.  Jour.,  London,  I912-19i:i.  xli.  So^. 
•»  Ibid.,  May  21,  1913. 


siCARD,  meara:  heart  cases  showing  vagus  influence    843 


A  REPORT  OF  THREE  HEART  CASES  SHOWING  VAGUS 
INFLUENCE. 

By  Montgomery  H.  Sicard,  i\I.D., 


Frank  S.  Meara,  ^Nl.D., 

NEW    YORK    CITY. 

(From  the  Department  of  Therapeutics,  Cornell  University  Meaical  College.) 

The  three  cases  presented  here  occurred  in  the  wards  of  the  second 
(Cornell)  division  of  Bellevue  Hospital,  and  showed  such  points 
of  common  interest  that  they  may  well  he  grouped  together. 

Case  I.^Sinus  block,  standstill  of  the  heart.  By  these  terms 
is  meant  a  condition  not  only  of  skipped  pulse  and  apex  beats, 
but  a  dropping  out  of  the  whole  cardiac  cycle,  either  occasionally, 
frequently,  or  in  sequence;  periods  of  standstill  may  be  se\eral 
seconds  in  diu-ation.^  It  occurs  as  a  result  of  vagus  stimulation  either 
by  drugs  (such  as  the  digitalis  series),  by  digital  pressure,  or  by 
severe  athletic  exercise.  Our  purpose  is  to  show  that  it  is  also 
produced  by  salicylic  acid. 


Fig.  i._Sinus  block  induced  by  sodium  salicylate.  The  tracings  are  from  the 
same  individual,  and  represent  the  same  events;  in  the  lower  tracing  the  paper  was 
mo\-ing  faster,  to  draw  out  the  curves  for  greater  facility  in  reading. 

Two  years  ago  a  woman  came  into  the  h()si)ital  in  September, 
having  taken  salicylates  during  the  entire  sunnncr;  her  i)ulse  showed 
dropped  beats  which  might  well  have  been  taken  for  ordinary  inter- 
missions or  premature  systoles;  her  apex  also  showed  droi)ped 
beats  which  corresponded  with  the  pulse  intermissions;  a  tracing 
showed  standstill  of  the  whole  heart  during  these  periods.  No 
other  case  came  under  observation  until  the  present  season,  when  a 
young  man  was  admitted  who  was  suffering  from  acute  rheumatic 

1  Mackenzie,  Diseases  of  the  Heart.  1908,  p.  34.5. 

2  Laslett.  E.  E..  Syncopal  Attacks  Associated  with  Prolonged  Rest  of  the  A\  hole 
Heart,  Quart.  Jour.  Med.,  1908-9,  ii,  347. 
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fever,  and  who  later  developed  endocarditis,  pericarditis,  and 
bronchopneumonia.  His  treatment  consisted  of  salicylate  of  soda 
(20  grains  every  two  hours  for  nine  days),  followed  by  tincture  of 
digitalis  (30  minims  every  four  hours)  for  five  days;  a  drop  in  pulse 
rate  to  58  ensued,  which  disappeared  when  the  digitalis  was  stopped. 
After  a  rest  of  four  days,  sodium  salicylate  (20-grain  doses  every 
two  hours)  was  begun  and  continued  for  nine  days,  when  block 
set  in,  to  disappear  after  discontinuing  the  drug. 

The  upper  tracing  shows  normal  a-c  intervals,  and  shows  also 
the  lengths  and  frequency  of  the  periods  of  standstill.  The  lower 
tracing  shows  one  normal  cycle  followed  by  two  successive  periods 
of  standstill,  then  two  normal  cycles;  the  a-c  intervals  are  present 
and  normal  with  each  heart  beat,  and  no  event  whatever  occurs  in 
the  jugular  tracing  during  the  period  of  prolongation,  showing 
that  no  impulse  was  generated  at  the  sinus  node.  The  resumption 
of  rhythm  in  every  instance  here  is  normal;  cases  are  reported  in 
which  slowing  and  irregularity  are  observed,  the  ventricles  some- 
times escaping  first  by  premature  systole. 


Fig.  2. — Effect  of  vagus  pressure  on  a  rapid  heart;  (the  second  tracing  is  normal 
and  does  not  show  the  effect  of  pressure). 

Case  II. — Increased  heart  action,  normal  in  origin  (sinus  node), 
controlled  by  vagus  pressure. 

V.  S.,  a  man,  aged  fifty  years,  in  previously  good  health,  noticed 
upon  exercise  a  little  palpitation  and  an  increase  in  pulse  rate  to  110; 
he  was  told  by  a  consulting  neurologist  that  he  had  heart  block; 
physical  examination  showed  nothing,  however,  but  tlie  increased 
rate  on  exertion  and  a  sinus  irregularity;  there  was  no  evidence 
of  block.  A  sinus  arrhythmia  is  evident ;  impulses  are  of  normal 
origin  and  propagation  was  shown  by  the  normal  a-c^^  intervals; 
the  increased  rate  is  noticeably  slowed  by  right  vagus  pressure, 
but  it  immediately,  though  not  suddenly  resumes,  its  former  rhythm 
upon  removal  of  pressure;  loft  vagus  i)ressure  shows  no  change  in 
rhythm. 

Case  III. — Paroxysmal  tachycardia  controlled  by  vagus  press- 
ure. Patient  was  a  man,  aged  fifty-three  years,  who  for  two  and 
a  half  months  had  had  moderate  edema,  slight  cyanosis,  and 
dyspnea.  Physical  examination  showed  canhac  enlargenient,  with 
mitral  leakage,  increased  blood-pressure,  albumin  and  a  few  casts 
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in  the  urine.  He  knew  nothing  about  his  paroxysms,  and  the  first 
one  came  on  after  the  exertion  of  sitting  up  in  bed  for  examination. 
The  first  tracing  starts  with  normal  rate  and  normal  a-c^o 
intervals;  the  third  beat  is  a  premature  systole;  the  fifth  beat 
initiates  the  onset  of  the  paroxysm,  and  the  i)revious  a-c  sequence 
is  now  reversed  to  a  c-a  rhythm.  The  explanation  is  that  with  the 
onset  of  the  paroxysm  the  auricular  contraction  falls  back  upon  the 
preceding  ventricular  contraction  and  coincides  with  it,  and  this 
is  true  for  every  beat  as  long  as  the  paroxysm  lasts;  in  other  words, 
the  paroxysm  is  a  series  of  premature  auricular  systoles.  The 
paroxysm  stops  as  suddenly  as  it  begins,  but  the  tracing  has  not 
caught  the  ending  of  it.  The  second  tracing  shows  the  paroxysm 
and  normal  period  in  fast  time,  but  not  in  setpience. 


,°c      /VAac       AA      o./ 


Fig.  .3. — Paroxysmal  taehycardia  of  auricular  origin;    the  tracings   show  both  the 
tachycardia  and  the  normal  period  of  action,  in  both  the  slow  and  fast  time. 

Pressure  upon  the  right  vagus  produced  no  result  after  numerous 
trials;  pressure  on  the  left  vagus  caused  the  paroxysm  to  cease 
in  three  or  four  seconds,  and  never  failed  to  produce  this  result; 
normal  action  lasted,  however,  but  a  minute  or  less,  when  the 
tachycardia  gradually  (not  suddenly)  returned;  it  again  slowly 
disappeared,  with  pressure  on  the  left  vagus.  The  paroxysms  lasted 
over  a  period  of  a  few  days,  when  they  disappeared  altogether. 

Discussion.  Pressure  on  the  vagi  has  been  frequently  tried 
and  often  reported,  but  with  variation  in  the  results  obtained. 
Lewis^  has  thought  the  pressure  effects  to  be  so  irregular  as  to  be 
unsatisfactory;  he  cites  a  case  of  4-to-l  heart-block  in  which  right 
vagus  pressure  stopped  the  ventricle  altogether,  and  a  case  where 
left  vagus  pressure  slowed  the  whole  heart. 

Cohn^  helped  matters  greatly  when  he  found  (1912)  that  the 
right  vagus  is  distributed  mostly  to  the  sinus  node,  sends  a  few 
fibers  to  the  auricle,  a  few  to  the  junctional  tissue,  and  a  few  to 
the  ventricle.  The  left  vagus  is  distributed  to  the  auriculoventricu- 
lar  node,  sending  a  few  fibers  to  the  auricle,  a  few  to  the  junctional 


3  Mechanism  of  the  Heart  Beat,  p.  259. 

<  Effects  of  Stimulation  of  Vagi,  Jour.  Exi)or.  Med. 


1912,  xvi,  732. 
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tissue,  and  a  few  to  the  ventricle.  Cohn^  thinks  the  auricles  are 
always  affected  by  right  vagus  stimulation,  and  the  ventricles  may 
also  be  affected  either  primarily  or  secondarily;  the  ventricles  are 
controlled  by  left  vagus  stimulation  while  the  auricles  may  or  may 
not  be  affected.'' 

Robinson  and  Draper'^  studied  the  pressure  effects  on  four  children 
with  endocarditis.  Right-sided  pressure  slowed  the  rate  of  the 
heart-beat  sometimes  to  such  an  extent  that  the  ventricles  assumed 
a  rhythm  of  their  own.  Left  vagus  pressure  controlled  the  rate  of 
stimulus  conduction.  These  results  were  the  same  as  those  ob- 
tained upon  dogs,  for  Robinson^  found  that  cutting  the  left  vagus 
and  stimulating  the  right  stopped  the  whole  heart;  cutting  the 
right  and  stimulating  the  left  slowed  but  did  not  stop  the  auricles, 
but  did  produce  increased  difficulty  in  transmitting  impulses  from 
auricle  to  ventricle,  so  that  heart-block  resulted  in  varying  degrees. 
'  Conclusions.  Case  II  of  the  series  presented  in  this  paper,  a 
case  of  simple  increased  frequency  of  the  heart's  action,  was  con- 
trolled and  slowed  by  compression  of  the  right  vagus  governing  the 
sinus  node,  the  slowed  impulses  from  which  were  transmitted 
through  junctional  tissue  to  the  ventricles,  maintaining  normal 
rhythm;   this  is  what  one  would  expect. 

Case  III,  tachycardia  of  auricular  origin,  was  slowed  by  com- 
pression of  the  left  vagus.  Why  was  not  this  influenced  by  right 
vagus  pressure  as  w^as  the  former  one,  both  being  of  auricular  origin? 
The  answer  must  be  found  in  Robinson's  statement^  that  each 
nerve  has  to  a  lesser  degree  the  function  which  predominates  the 
other.  Whether  the  ventricles  were  affected  first,  the  auricles  fall- 
ing in  line,  or  whether  the  subordinate  fibers  running  to  the  auricles 
were  first  stimulated,  the  ventricles  following  by  sequence,  we  have 
no  way  of  knowing;  the  latter  reasoning  is  the  most  likely  one,  as 
the  paroxysm  was  not  of  ventricular  origin,  this  being  rare  under 
anv  conditions. 


^  Auricular  Tachycardia,  with  a  Consideration  of  Differences  Between  the  A'agi, 
Jour.  Exper.   Med.,   1912,  xv,  49. 

*  Cohn   and   Fraser,   Paroxysmal  Tachycardia  and   the   Effect  of  Stinuilation  of 
Vagi  Nerves  by  Pressure,  Heart,  v,  No.  1. 

"  Action  of  Vagus  Netve  on  Human  Hearts,  Jour.  Exper.  Med.,  1911,  xiv,  217; 
1912,  XV,  14. 

*  Influence  of  Vagus  Nerve  on  the  Dog's  Heart,  Jour.  Exper.  Med.,  1913,  xvii,  429. 
'  Loc.  cit. 


HOPKINS:   THE    SUGAR   CONTENT    OF   THE    SPINAL    FLUID  <S47 


THE  "SUGAR"  CONTENT  OF  THE  SPINAL  FLUID  IN  MENINGITIS 
AND  OTHER  DISEASES. 

By  Arthur  H.  Hopkins,  M.D., 

INSTRUCTOR    IN   MEDICINE    AND   IN    PRACTICAL    THERAPEUTICS,   UNIVERSITY    OF 
PENNSYLVANIA,    PHILADELPHIA, 

(Under  the  J.  Alison  Scott  Research  Fund.     From  the  William  Pepper  Laboratory 
of  Clinical  Medicine,  University  of  Pennsylvania.) 

The  growing  interest  in  and  investigations  of  the  origin  and 
function  of  the  spinal  fluid  have  led  to  the  study  of  this  phase  of 
the  question,  namely,  the  carbohydrate  content  or  reducing  sub- 
stance of  this  fluid.  The  question  is  not  only  of  theoretical  interest 
in  regard  to  the  origin  of  the  fluid  and  its  relation  to  the  blood 
serum,  but  also  it  is  of  definite  practical  value  from  the  standpoint 
of  early  diagnosis  and  prognosis  in  meningitis  and  possibly  in 
syphilis. 

Repeated  and  exhaustive  studies  have  been  made  of  the  physical, 
chemical,  and  biochemical  properties  of  the  spinal  fluid  in  health 
and  disease,  and  while  attention  has  been  given  to  the  quantitative 
analyses  of  albumin,  globulin,  urea,  etc.,  but  little  notice  has  been 
taken  of  the  actual  amount  of  the  reducing  substance.  Tests, 
including  Fehling's,  \Yilliamson's,  Trommer's,  phenylhydrazin, 
fermentation,  etc.,  have  been  utilized,  the  results  in  the  hands  of 
different  workers  being  by  no  means  of  one  accord;  however, 
the  conclusions  of  those  who  have  made  the  most  careful  and 
prolonged  studies  indicate  that  this  substance  is  chiefly  glucose, 
though  mucinoid  matter,  pyrocatechin,  etc.,  may  be  present 
(Mestrezat,!  Quincke,-  Xawratzki,'  Connal,"  von  Jaksch,^  Tre- 
rotoli*').  A  few  authors  have  made  quantitative  analyses  over  a 
limited  number  of  cases,  the  results  of  which  are  variable  and 
the  estimations  too  few  to  be  of  real  value. 

Von  Jaksch  in  20  normal  cases  found  0.06  to  0.08  per  cent.; 
Xawratzki,  using  Allihn's  method,  found  0.040  per  cent.;  Kop- 
etzky,^  with  Benedict's  method  in  8  cases,  found  an  average  of 
0.046  per  cent.  ]\Iestrezat  gives  a  table  of  all  the  constituents  of 
both  the  spinal  fluid  and  blood  serum  in  20  cases,  the  average 
concentration  of  the  reducing  substance  of  the  fluid  being  0.048 

»  Jour,  de  Phys.  et  de  Path,  gen.,  1912,  No.  xiv,  pp.  504-308. 

2  Quoted  by  Neuberg  (note  8.) 

'  Zur  Kenntnis  der  Zerebrospinalfliissigkcit,  Ztschr.  physiol.  Chem.,  1897.  Bd. 
xxiii. 

*  The  Cerebrospinal  Fluid,  Quart.  Jour.  Med.,  1909-10,  No.  3,  p.  152. 

»  Klinische  Diagnostik  innerer  Krankheiten,  5th  Aufl.,  .567. 

«  The  Spinal  Fluid  in  Nephritis,  Ann.  d.  facolta  di  Med.,  191.3.  Bd.  iii,  Nr.  3,  S.  101- 
324. 

■  Zeitschr.  f.  Ohrenheilk.  u.  f.  d.  Krank.  d.  Luftwog,  1913,  Bd.  Ixviu,  H.  1.  S.  1-19. 


848  HOPKINS:   THE    SUGAR   CONTENT   OF   THE    SPINAL   FLUID 

to  0.053  per  cent.,  and  from  these  findings  he  supports  the  dialysis 
theory  of  the  origin  of  spinal  fluid,  believing  that  beside  the  secretion 
there  is  a  dialysis  of  blood  plasma  by  means  of  epithelial  differen- 
tiation, the  constituents  of  both  fluid  and  blood  being  so  similar. 
My  results  in  a  series  of  normal  cases  reveal  values  of  from  0.06 
to  0.075  per  cent.,  thus  confirming  the  findings  of  von  Jaksch  and 
to  a  certain  extent  of  Neuberg,^  but  being  considerably  higher  than 
the  values  in  the  few  cases  given  by  the  other  workers. 

The  Relation  of  Blood  Sugar  to  Spinal  Fluid  Sugar.  In 
regard  to  the  relation  between  blood  sugar  and  the  sugar  content 
of  the  spinal  fluid,  Neuberg  states  that  the  content  is  the  same  in 
both.  Using  the  same  method  (Bang's)  for  the  estimation  of  the 
sugar  content  of  both,  I  have  found  that  in  health  the  concentration 
in  the  blood  averages  about  10  mgm.  per  100  c.c.  higher  than  that 
of  the  fluid.  This  is  of  interest  when  we  recall  the  studies  of  Gold- 
mann,^  who,  by  means  of  intravital  staining,  in  his  experiments 
upon  the  fetal  nervous  system  of  animals,  discovered  that  intra- 
cellular glycogen  was  demonstrable  only  in  the  plexus  cells.  This 
substance,  unlike  the  dye,  was  not  held  back  by  the  cells  but 
secreted  drop  by  drop  and  diffused  with  the  cerebrospinal  fluid 
throughout  the  entire  nervous  system.  Yoshimura^"  also  demon- 
strated glycogen  in  the  vacuoles  of  the  epithelial  cells  of  the  choroid 
plexus.  These  discoveries  when  considered  with  those  of  ^Nlott,^^ 
Pettit  and  Girard,^^  Dixon  and  Halliburton,^^  Frazier  and  Peet,'* 
etc.,  present  very  forcible  arguments  in  favor  of  the  secretory 
origin  of  the  fluid.  They  likewise  bear  convincing  evidence  of  the 
presence  of  glucose  in  the  spinal  fluid,  for  until  recently  many  have 
maintained  that  other  substances  than  glucose  were  responsible 
for  the  reduction  of  copper. 

In  meningitis  investigators  have  shown,  as  have  I  in  a  recent 
article,^^  that  the  blood  sugar  is  considerably  increased.  On  the 
other  hand  the  sugar  content  of  the  fluid  is  materially  decreased. 
It  may  be  possible  that  the  hj'perglycemia  in  this  disease  is  accom- 
panied by  an  initial  increase  in  the  sugar  content  of  the  spinal  fluid 
and  that  this  latter  increase  is  more  than  oft'set  by  the  destructive 
activity  of  the  organisms  present,  a  condition  which  will  be  referred 
to  later.    The  hyperglycemia  in  the  majority  of  other  disease  in 

'  Der  Hum  sowic  die  iibrigen  Ausscheidungen  und  Korper  Fliissigkeitcn,  ii  Toil, 
Berlin,  1911,  S.  1019. 

'  Experimentello  LTntersuchungen  i'lber  die  Function  der  Flex.  Choroid,  und  der 
Hirnhaiite,  Arch.  f.  klin.  Chir.,  1913,  ci.  No.  3,  S.  735. 

'">  Arbeitcn  aus  dem  Neurolog.  Instit.  d.  Wiener  Univ.  (Oberstciner-Hefte),  Bd. 
xviii. 

"  Quoted  by  Frazier  and  Feet  (note  14). 

'2  Ibid. 

"  Journal  of  Physiology,  1913,  vol.  xlvii.  No.  3,  pp.  215-224. 

^*  Amer.  Jour.  Physiol.,  1915,  vol.  xxxvi,  No.  4. 

''  Hopkins,  A.  H.,  Studies  in  the  Concentration  of  Blood  Sugar  in  Health  and 
Disease,  Amer.  Jour.  Med.  Sci.,  February,  1915,  No.  2,  vol.  c.xlix,  p.  254. 
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which  I  have  had  an  opportunity  of  studying  simultaneously  the 
blood  and  spinal  fluid  has  usually  been  accompanied  by  a  correspond- 
ing rise  in  the  sugar  content  of  the  fluid,  the  figures  being  almost 
constantly  somewhat  lower  in  the  fluid  than  in  the  blood. 

Table  1  illustrates  the  variations  that  may  occur  in  this  relation- 
ship in  disease. 

TABLE    I.— TABLE    ILLUSTRATING    THE   VARIATIONS    IN    THE 

RELATION    OF   THE   SUGAR   CONTENT   OF   THE   SPINAL 

FLUID    TO    THAT    OF   THE   BLOOD    IN    DISEASE 


Case. 

Name. 

1 

EU. 

2 

Carr. 

3 

Hub. 

4 

T. 

5 

Don. 

6 

Ke. 

7 

F.J. 

8 

Sp. 

9 

B.  R. 

10 

Dd.  T. 

11 

D. 

12 

Ca. 

13 

D.  S. 

Reducing  sub- 

stances in 

Blood 

Diagnosis. 

spinal  fluid. 

sugar. 

Hemiplegia;  apoplexy 

0.078 

0.169 

Subarachnoid  hemorrhage 

0.07.5 

0.182 

Brain  tumor 

0.081 

0.085 

Pituitary  tumor  (?) 

0.074 

0.077 

Brain  tumor  (?) 

0.070 

0.080 

Syphilis 

0.034 

0.070 

Syphilis 

0.053 

0.085 

Syphilis;  tabes 

0.047 

0.088 

Tuberculous  meningitis 

0.029 

0.092 

Tuberculous  meningitis 

0.027 

0.1.39 

Diplococcic  meningitis 

0.015 

0.080 

Idiot;  castration 

0.085 

0.105 

Idiot;  castration 

0.087 

0.102 

Technic.  The  method  employed  is  a  slight  modification  of 
Bang's'^  recent  micromethod  for  the  determination  of  blood  sugar, 
this  having  proved  to  be  very  useful  as  a  rapid  and  reliable  clinical 
test. 

As  only  three  or  four  drops  of  fluid  are  needed  it  aft'ords  possi- 
bilities for  the  study  of  practically  every  fluid  withdrawn,  and  at  the 
same  time  gives  accurate  results  as  the  protein  content  of  the  fluid 
is  thoroughly  separated  before  the  reduction  of  copper  takes  place. 

The  disadvantage  of  Fehling's  test  as  at  present  used  in  many 
laboratories  is  that  in  fluids  in  which  the  protein  content  is  high 
the  reduction  of  copper  is  masked  by  the  biuret  reaction,  and  entirely 
erroneous  results  are  thus  not  infrequently  derived  in  the  very 
cases  in  which  the  quantity  of  reducing  substance  is  of  most  im- 
portance, as  in  meningitis.  Further,  the  results  are  also  unreliable 
if  no  definite  amounts  of  the  alkaline  and  copper  solution  are  used 
and  if  the  amount  of  dilution  is  not  carefully  regulated.  Varying 
amounts  of  dilution  give  varying  results,  so  that  I  have  tried  to  estab- 
lish a  uniform  method  by  controlling  Fehling's  with  accurate  quan- 

i«  Der  Blutzuckcr,  Wiesbaden,  1913;  Bioch.  Ztschr.,  November,  1913,  H.f,  B.  57. 
Two  or  three  drops  of  the  fluid  are  taken  up  on  the  small  specially  prepared  and 
weighed  filter  papers,  the  rest  of  the  technique  being  carried  out  as  described  by 
Bang  in  his  monograph,  "Der  Blutzucker."  The  only  modification  which  I  have 
used  has  been  the  subtraction  of  0.07  c.c.  from  the  amount  of  iodine  required  in  the 
titration  for  the  quantity  of  reduced  copper.  Bang  in  his  test  for  blood  sugar  sub- 
tracts 0.12  c.c.  from  the  iodin  titration,  claiming  that  the  copper  and  alkaline  solu- 
tion neutraUze  O.Of)  and  that  other  substances  than  glucose  in  the  red  blood  cells 
require  another  -O.OtJ.  In  testing  my  copper  and  alkaline  solutions.  I  found  that 
0.07  c.c.  iodin  wa.s  required,  and  hence  that  amount  was  subtracted. 
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titative  estimations.  In  the  majority  of  cases  the  Fehling  test  was 
appHed  at  the  time  of  Bang's  test,  and  after  using  different  dilutions 
I  found  that  1  c.c.  each  of  the  copper  and  of  the  alkaUne  solutions 
diluted  with  water  to  15  c.c.  and  the  addition  of  exactly  equal 
parts  of  this  solution  and  the  fluid  gave  fairly  constant  relative 
results  in  all  cases  in  which  there  was  not  a  great  increase  in  protein 
content.  In  the  latter  cases  the  results  were  not  so  clear  cut, 
owing  to  the  deep  purple  biuret  reaction.  The  fermentation  test 
was  used  in  a  few  cases  with  positive  results  while  the  controls  by 
Benedict's^^  new  colorimetric  method,  for  which  I  am  indebted 
to  Dr.  G.  K.  Strode,  are  given  in  Table  II.  Estimations  were 
made  over  a  series  of  141  cases  of  various  diseases,  in  a  number  of 
which  the  blood  sugar  concentration  was  studied  at  the  same  time. 

TABLE   II.— ILLUSTRATING    THE    CONTROL    OF   BANG'S    METHOD 
WITH   BENEDICT'S    COLORIMETRIC    METHOD. 

Case.  Bang.  Benedict. 

1 0.087  0.0S6 

2 0.066  0.065 

3 0.071  0.099 

4 0.068  0.061 

5 0.066  0.052 

6 0.116  0.134 

7 0.084  0.077 

8 0.062  0.044 

9 ~  0.053  0.058 

10 0.027  0.000 

11 0.107  0.115 

12 0.104  0.116 

INIeningitis.  The  early  diagnostic  and  prognostic  value  of  the 
test  for  glucose  in  the  spinal  fluid  has  been  emphasized  by  many. 
Sicard  and  Roussea,i*  Silvestrini  and  Xestri,i^  ^Nlestrezat,  Kopetzky, 
Connal,  Jacob,^''  etc.,  found  it  markedly  reduced  in  meningitis. 
Kopetzky  remarks  upon  the  necessity  of  sugar  as  a  medium  for  the 
growth  of  many  bacteria  and  that  the  prompt  examination  of  the 
sj)iiial  fluid  in  suspected  cases  of  meningitis  is  specially  urgent,  as 
it  is  generally  known  that  with  bacterial  invasion  of  the  meninges 
there  is  a  rapid  reduction  in  the  glucose  of  the  fluid,  and  hence  the 
earliest  and  most  important  clue  may  be  given  b>'  the  discovery 
of  a  reduction  of  glucose,  a  view  supported  by  Connal.  Kaplan, 
and  others.  Accepting  the.se  findings  and  confirming  thoni  by  my 
results  in  quantitative  analyses  of  twenty  cases  it  is  evident  that 
the  test  is  of  practical  value  in  distinguishing  between  meningitis 
and  the  so-called  ''meningismus"  accompanying  pneumonia, 
typhoid  fever,  etc. 

«'  .Tour.  Phys.  Chcm..  October,  1914. 
'»  Quoted  1)V  Trcrotoli,  A.,  Note  6. 
"  Ibid. 
"  British  Med.  Jour.,  1912,  p.  109G. 
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From  the  prognostic  standpoint  it  has  been  found  tliat  as  the 
bacteria  loose  their  virulence  and  their  ability  to  break  up  sugar 
and  as  they  become  more  difficult  to  cultivate  from  the  fluid,  the 
sugar  content  gradually  increases  and  is  in  turn  followed  i)y  con- 
valescence. This  increase  may  be  ascertained  by  repeated  lumbar 
punctures  even  before  clinical  improvement  has  been  observed, 
and  hence  its  value  as  the  earliest  sign  of  improvement.  Investi- 
gators have  evidently  overlooked  the  fact  that  the  injection  of 
Flexner's  serum  in  the  treatment  of  this  disease  is  probably  re- 
sponsible for  the  immediate  rise  in  the  reducing  substance.  1  find 
that  this  serum  is  higher  in  its  sugar  content  than  normal  blood 
serum,  the  average  being  0.11  per  cent.,  a  figure  considerably 
higher  than  that  of  the  normal  spinal  fluid.  Table  III  illustrates 
the  results  in  a  series  of  cases  of  meningitis.  As  these  fluids  were 
contributed  from  the  laboratories  of  various  hospitals  it  has  not 
been  possible  to  make  simultaneous  studies  upon  the  blood  sugar 
in  many  instances. 

TABLE    III.— MENINGITIS. 

Case.  Name.  Diagnosis.  Reducing  substance. 

1  Bl.  Tuberculous  meningitis  0.035 

2  Bl.  "  "  0.048 

3  E.  G.  Mc.  "  "  0.037* 
E.  G.  Mc.  "  "  0.038 

4  B.  R.  "  "  0.046 

5  F.  E.            ■  "  "  0.017 

6  C.  W.  "  "  0.020 

7  F.  a  "  "  0.023 

8  D.  D.  T.  "  "  0.032* 
D.  D.  T.  "  "  0.027 

9  B.  R.  "  "  0.035* 
B.  R.  "  "  0.019 

10  D.  F.  "  "  0.046 

11  D.  G.  "  "  0.033 

12  J.  W.  "  "  0.033 

13  A.  Y.  "  "  0.037 

14  A.  E.                                    "                   "  0.066* 
A.  E.  •                                 "                   "  0.053 

15  Mc.                                      "                   "  0.027* 
Mc.                                      "                   "  0.030 

16  Dr.  T.  "  "  0.020 

17  Da.  Diplococcic  meningitis  0.015 

18  J.  C.  Pnemococcic  meningitis  0.016 

19  A.  D.  P.  Acute  meningitis  0.008 

20  Mac  Acute  meningitis  0.048 

21  J.  R.  Acute  meningitis  0.018 

22  R.  S.  Diplococcic  meningitis  0.031 
R.  S.  Diplococcic  meningitis  0.079t 

*  Values  obtained  on  different  dates. 

t  Twenty-four  hours  after  the  administration  of  Flexner's  serum. 

The  results  show  consistently  low  figures,  which  in  a  few  instances 
were  repeated  at  dift'erent  dates.  It  should  be  noted  that  Fehiing's 
reaction,  though  slight,  was  not  altogether  absent,  although  fre- 
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qiiently  considerably  masked  by  a  strong  biuret  reaction,  owing 
to  the  increased  protein  content. 

Diabetes.  This  series  of  diabetes  (Table  IV)  gave  interesting 
results,  as  there  was  a  striking  increase  in  the  sugar  content  of  the 
fluid  which,  however,  usually  remained  lower  than  that  of  the  blood. 

TABLE   IV.— diabetes. 


Reducing  substance 

Blood 

Case. 

Name, 

in  spinal  fluid. 

sugar. 

1 

u. 

0.163 

0.187 

2 

G. 

0.149 

0.221 

3 

K. 

0.131 

0.169 

4 

B.* 

0.623 

0.660 

5 

P. 

0.174 

0.223 

6 

M. 

0.187 

0.174 

7 

McM. 

0.112 

0.134 

8 

T.t 

0.074 

0.077 

*  In  coma  five  hours  before  death, 
t  Glycosuria  persistent. 

The  reduction  of  Fehling's  solution  was,  as  a  rule,  complete  when 
the  dilution  was  1:15,  but  in  other  dilutions  the  reactions  were 
variable,  though  always  marked.  In  the  few  cases  mentioned  by 
other  investigators  an  increase  in  the  sugar  content  has  been  noted, 
Fehling's  qualitative  test  being  the  one  employed. 

Infections.  In  this  short  series  (Table  V)  the  values  lie  approxi- 
mately within  normal  limits  and  require  no  comment  other  than  a 
reference  to  the  recent  paper  of  Rohdenburg  and  Vander  Veer-^  on 
the  question  of  spinal  fluid  in  pneumonia.  Being  impressed  with  the 
mental  depression  so  often  encountered  in  this  disease,  they  made 
a  chemical  and  bacteriological  study  of  the  spinal  fluid  in  a  series 

table  v.— infections. 

Case.  Name. 

1  G.  H. 

2  D.  M. 

3  Ger. 

4  J.  C. 
6  C.  W. 

6  Vet. 

7  R.  B. 

8  M.  M. 

9  C.  S. 

10  T.  M. 

11  Rei. 

of  cases  irresi)ective  of  the  occurrence  of  nieningeal  symptoms 
and  in  which  only  one  case  showed  pure  meningitis.  Of  the  fatal 
cases,  87  i)er  cent,  showed  jMieumococci  in  culture,  while  in  those  of 
favorable  termination  34  per  cent,  gave  positive  cultures.  They 
further  .state  that  all  fluids  giving  positive  cultures  were  positive 

"  The  spinal  Flniii  in  Pnonnidnia,  .Jour,  .\inor.  Mod.  Assoc,  1915,  No.  15,  vol.  Ixiv. 


Diagnosis. 

Reducing  substance 

Measles 

0.063 

Pneumonia 

0.061 

Pneumonia 

0.063 

Pneumonia;  dementia  precox 

0.063 

Bronchopneumonia;  nephritis 

0.085 

Poliomyelitis 

0.077 

Septicemia;  nephritis 

0.036 

Septicemia;  pyelitis 

0.116 

Pulmonary  tuberculosis 

0.057 

Articular  rheumatism 

0.080 

Tetanus 

0.077 
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for  both  sugar  and  globulin,  but  as  no  reference  is  made  as  to  the 
method  employed  for  the  sugar  determinations  the  relative  varia- 
tions are  lost.  These  authors  conclude  that  pneumococci  are  very 
frequently  present  in  the  spinal  fluid  in  pneumonia  and  that  the 
early  lysis  of  these  organisms,  with  the  liberation  of  the  endotoxin 
in  close  proximity  to  the  vital  centres,  offers  a  ready  explanation 
of  the  profound  and  sudden  cardiovascular  collapse  as  well  as  the 
mental  symptoms  of  the  disease  so  often  noted,  for  in  patients 
in  which  positive  cultures  were  obtained  from  the  fluid,  profound 
depression  and  frequently  delirium  were  noted. 

Intoxications.  In  this  series  (Table  VI)  morphin  did  not  in- 
fluence the  sugar  content;  alcoholism  gave  inconstant  results. 
Case  6,  being  one  of  delirium  tremens,  showed  a  pronounced  increase. 
Case  7,  acetanilid  poisoning,  was  studied  a  few  hours  before  death. 
The  low  value  obtained  in  Case  8,  atropin  poisoning,  is  interesting 
in  view  of  the  secretory  theory  and  of  the  possible  action  of  atropin 
upon  the  choroid  plexus,  though  Dixon  and  Halliburton  state 
that  atropin  does  not  check  the  secretion  in  dogs  when  administered 
in  the  usual  size  doses. 

TABLE   VI.— intoxications. 


ise. 

Name. 

Diagnosis. 

Reducing  substance 

1 

McD. 

Morphinism 

0.073 

2 

J.S. 

Morphinism  and  heronism 

0.075 

3 

B.D. 

Alcoholism 

0.096 

4 

G.B. 

Alcoholism 

0.056 

5 

J.C. 

Alcoholism 

0.071 

6 

E.B. 

Alcoholism  and  delirium  tremens 

0.129 

7 

A.E. 

Acetanihd  poisoning 

0.139 

8 

J.S. 

Atropin  poisoning 

0.057 

9 

H.B. 

Alcoholism ;  arteriosclerosis 

0.073 

10 

a.t. 

Alcoholism ;  cirrhosis  of  liver 

0.050 

Nephritis.  Trerotoli,  in  his  exhaustive  monograph  on  the 
Spinal  Fluid  in  Nephritis,  considers  that  the  influence  of  renal 
impermeability  is  mirrored  by  the  chemical  composition  of  the 
spinal  fluid.  He  notes  the  importance  of  the  increased  urea  content 
specially  as  a  sign  of  impending  uremia,  a  fact  recently  recalled  by 
Soper  and  Granat,"  who  also  emphasize  the  value  of  quantitative 
estimations  for  both  diagnostic  and  prognostic  use.  Mestrezat, 
in  a  few  cases  of  uremia,  reports  an  increase  in  the  sugar  content 
of  the  fluid. 

In  this  series  of  14  cases,  several  of  which  were  complicated  by 
other  conditions,  7  cases  gave  high  values,  6  of  the  latter  being 
uremic  and  in  these  the  blood  sugar,  when  estimated,  also  revealed 
an  increased  concentration.  Here  it  must  be  recalled  that  a  mod- 
erate hyperglycemia  occurs  in  some  hypertension  nephritics.    From 

«  The  Urea  Content  of  the  Spinal  Fluid,  with  Special  Reference  to  its  Diagnostic 
and  Prognostic  Significance,  Arch.  Int.  Med..  1915. 
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the  low  value  in  Case  13  I  suspect  meningeal  involvement,  as  the 
case  was  complicated  by  a  septicemia.  Although  Case  5,  uremia, 
had  been  receiving  a  5  per  cent,  glucose  solution  by  rectum  for 
fourteen  hours  the  content  of  glucose  in  the  fluid  was  not  unusually 
high  (Table  VII). 


TABLE   VII.— NEPHRITIS   AND    UREMIA. 

Reducing  substance 

Blood 

Case. 

Name. 

Diagnosis.                                        in 

spinal  fluid. 

sugar. 

1 

C.  B. 

Uremia 

0.104 

— 

2 

R. 

Uremia 

0.127 

0.149 

3 

M.  L. 

Uremia 

0.072 

0.127 

4 

Ba. 

Uremia 

0.093 

0.144 

5 

-K. 

Uremia 

0.089 

— 

6 

A.  A. 

Uremia;      acute      parenchymatous 
nephritis 

0.084 

7 

G.  W. 

Uremia 

0.092 

8 

J.  McV. 

Acute  parenchymatous  nephritis 

0.072 

0.087 

9 

Ne. 

Chronic  interstitial  nephritis;  syphilis 

0.068 

0.073 

10 

C.    W. 

Nephritis;  pneumonia;  parotitis 

0.139 

— 

11 

N.S. 

Chronic  nephritis;  myocarditis;  post, 
sclerosis 

0.073 

0.088 

12 

S.  L. 

Chronic  nephritis 

0.060 

— 

13 

R.  B. 

Nephritis;     septicemia;      sub-deltoid 
abscess 

0.036 

— 

14 

D.  R. 

Chronic  nephritis 

0.059 

Epilepsy.  Boyd'^  found  Fehling's  test  very  positive  in  four 
epileptic  insanities,  while  Thabius  and  Barbe^''  and  Karpas^^  report 
negative  results  in  their  physicochemical  studies  in  epilepsy. 

These  14  cases  were  studied  without  regard  to  proximity  of  con- 
vulsions or  of  the  type  of  the  epilepsy.  Half  of  the  cases  showed  a 
moderate  increase  in  reducing  substance,  the  other  half  w^ere  normal, 
while  the  blood  sugar  concentration  was  slightly  increased  in  4  out 
of  6  cases  (Table  VIII). 

TABLE   VIII.— epilepsy. 


yase. 

Name. 

Reducing  substance. 

Blood  sugar. 

1 

J.  H. 

0.081 

0.125 

2 

J.  C. 

0.067 

3 

H.  C.  M. 

0.093 

0.100 

4 

E.  McG. 

0.094 

0.118 

5 

L. 

0.076 

6 

G.  H. 

0.086 

0.080  (vein) 

7 

McD. 

0.063 

0.063 

8 

M.  G. 

0.084 

9 

M.  A. 

0.051 

10 

E. 

0.077 

0.117 

11 

M.  M. 

0.100 

12 

F.  S. 

0.066 

13 

A.  P. 

0.074 

14 

G.  G. 

0.084 

"  The  Cerebrospinal  Fluid  in  Certain  Mental  Conditions,  Jour.  Meat.  Sci.,  1912, 
No.  58.  p.  203. 

^*  La  composition  physico-chemeque  du  liquide  c6phalo-rachidien  des  epileptiques, 
Rev.  Neurol.  Jg.,  1913,  xxi,  Nr.  17.  S  248-253. 

*»  Amer.  Jour.  Insanity,  1912-13,  Ixix,  143. 
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Various  Nervous  Diseases.  In  a  series  of  33  cases  of  various 
mental  and  nervous  disorders  the  only  cases  revealin<r  abnormal 
figures  were  the  hemiplegias,  half  of  which  were  high,  one  case  of 
hypomania  also  high,  and  one  case  each  of  melancholia  and  of 
suspected  brain  tumor,  both  of  which  were  very  low  (Table  IX). 


TABLE   IX.— NERVOUS   DISEASES. 

Reducing  substance 

Case. 

Name. 

Diagnosis. 

in  spinal  fluid. 

1 

G.  F. 

Hemiplegia 

0.105 

2 

E.  H. 

Hemiplegia 

0.073 

3 

L.  B. 

Hemiplegia 

0.100 

4 

V.  O. 

Hemiplegia  (arteriosclerotic) 

0.092 

5 

F.  M. 

Hemiplegia 

0.074 

6 

B.  W. 

Hemiplegia 

0.086 

7 

McC. 

Hemiplegia  (cancer) 

0.065 

8 

EL 

Hemiplegia  (cerebral  hemorrhage) 

0.078 

9 

Car 

Subarachnoid  hemorrhage 

0.075 
0.105 

10 

M.  B. 

Senile  dementia 

0.093 

11 

J.  W. 

Dementia  precox 

0.066 

12 

J.  C. 

Dementia;  pneumonia 

0.060 

13 

G.  B. 

Hypomania 

0.171 

14 

Hb. 

Brain  tumor 

0.081 

15 

A.  C. 

Brain  tumor 

0.061 

16 

J.  U. 

Brain  tumor 

0.070 

17 

R. 

Brain  tumor 

0.071 

18 

V. 

Tumor  of  cord 

0.063 

19 

J.-R. 

Brain  tumor 

0.025 

20 

T. 

Pituitary  tumor  (?) 

0.074 

21 

N. 

Optic  atrophy 

0 .  062 

22 

P. 

Brain  abscess 

0.081 

23 

M.  T. 

Cord  lesion 

0.078 

24 

N.  S. 

Posterior  sclerosis 
Nephritis:  myocarditis 

0.073 

2.5 

J.H. 

Transverse  myelitis 

0.064 

26 

N.  D. 

Multiple  sclerosis 

0.074 

27 

Gr. 

Primary  lateral  sclerosis 

0.073 

28        , 

C.  P. 

Muscular  sclerosis 

0.078 

29 

P.  C. 

Progressive  spinal  muscular  atrophj 

0.067 

30 

C.  A. 

Idiot;  castration 

0.085 

31 

D.S. 

Idiot;  castration 

0.087 

32 

V.  N. 

Sciatica 

0.063 

33 

Wh. 

Melancholia 

0.048 

Syphilis.  The  values  here  were  so  frequently  low  that  they 
deserve  attention  (Table  X),  only  9  out  of  29  ca.ses  falling  within 
the  normal  limits.  In  3  of  the  cases  the  blood  sugar  was  normal, 
and  it  ma\-  be  added  that  this  is  the  only  group  of  cases  other  than 
the  meningitis  series  in  which  the  sugar  content  of  the  fluid  and 
blood  did  not  usually  run  2^0 rt  passu. 

Kaplan-^  in  a  study  of  the  difi'erentiation  of  paresis  and  cerebro- 
spinal syi)hilis  found  in  untreated  cases  of  general  jiaresis  that 
Fehling's  reaction  was  always  positive  while  in  cerebrospinal  syphilis 

'«  Laljoratory  Difference  between  General  Paresis  and  Cerebrospinal  Syphilis  and 
Serology  of  Spinal  Cord  Tumors,  Amer.  .Jour.  Insanity,  1912-13,  Ixix,  336. 
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it  was  sometimes  absent.  Here  the  increased  protein  content  evi- 
dently influenced  the  reduction  of  the  copper;  under  treatment, 
however,  the  reaction  returned  in  the  cases  of  cerebrospinal  syphilis. 
Shortly  before  the  completion  of  this  work  an  article  was  published 
by  Biach,  Kerl  and  Kabler^^  on  the  question  of  changes  in  the  spinal 
fluid  after  the  administration  of  neosalvarsan.  These  investigators 
also  used  Bang's  method  for  determining  the  reducing  substance. 

TABLE   X.— SYPHILIS. 

Diagnosis.  Reducing  substance. 

Tabes  0.071 

Tabes  0.066 

Tabes  0.086 

Tabes  0.064 

Tabes  0.069 

Tabes  0.049 

Tabes  0.051 

Tabes  0.068 

Tabes  0.080 

Tabes  0.056 

Tabes  0.044 

Tabes  (?)  0.088 

Tabes  (?)  0.079 

Cerebral  syphilis  0 .  052 

Cerebral  syphilis  0.065 

Cerebral  syphilis  0.038 

Cerebral  syphilis  (?)  0.084 
Cerebral  syphilis  (?)                •         0.055 

Bone  lesions  0.083 

Periostitis  0.039 

Skin  lesions  0.053 

Sypliilis  0.068 

Syphilis  0.056 

Sjrphilis  0.052 

Syphilis  0.069 

Syphilis  (?)  0.056 

Syphilis  (?)  0.060 

Syphilis  (?)  0.052 

Syphilis  (congenital)  0.066 

Syphilis  0.038 

Syphilis  0 .  042 

Syphilis  (?)  0.053 

Their  series  consisted  of  14  untreated  cases  of  syphilis,  in  which  they 
found  values  varying  from  0.04  to  0.09  per  cent.,  and  12  cases 
treated  with  neosalvarsan  with  a  resulting  marked  rise  in  the 
sugar  content,  one  case  reaching  0.34  per  cent.  Unfortunately 
the  same  patients  Avere  not  used  in  studying  the  fluid  before  and 
after  treatment,  nor  was  the  blood  sugar  estimated.  They  state 
that  changes  in  the  sugar  content  are  not  associated  with 
any  definite  symptoms.  As  an  explanation  for  the  marked  rise 
after  the  drug  they  suggest  the  possibility  of  renal  imiiornieability 
and  the   fact  that  the  neosaharsan   jiasscs  into  the  spinal   fluid 

"  Zur   Kctiiitiiis  rier   Vor.HndiMuiiKi'ii   dor   Spinal    Fliissigkeit   nach    Neosalvarsan 
applikation,  Wi(Mi.  klin.  Woch.,  1914,  No.  30,  p.  1098. 


Case. 

Name. 

1 

M. 

M. 

2 

Tr. 

Tr. 

3 

I.H. 

4 

Sp. 

5 

McD. 

6 

N.S. 

7 

A.  H. 

8 

H.  W. 

9 

P.  F.  Y. 

10 

Sh. 

11 

McL. 

12 

A.  R. 

13 

Her. 

14 

N.  L. 

15 

G.  G. 

16 

Ne. 

17 

E.  A. 

18 

J.  J. 

19 

F.J. 

20 

Wei. 

21 

N.  H. 

22 

J.  M. 

23 

Bl. 

24 

FO. 

25 

Th. 

26 

R.  B. 

27 

P.  S. 

28 

Ke. 

Ke. 

29 

Pr. 
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and  is  capable  of  reducing  copper,  and  finally  they  quote  Hess  and 
Pohl,  who  believe  that  ferment  action  is  responsible  for  the  change 
as  a  result  of  destructive  processes  in  the  brain  tissue. 

This  question  will  not  lie  dealt  with  further,  as  investigations 
involving  this  and  other  phases  of  the  fluid  in  syphilis  are  being 
carried  out  in  conjunction  with  Drs.  Laird  and  Jonas. 

SuALMAKY  AND  CONCLUSIONS.  The  couscusus  of  Opinion,  based 
on  recent  literature,  is  that  glucose  is  the  principal  reducing  sub- 
stance in  the  spinal  fluid.  Its  concentration  in  health  is  slightly 
lower  than  that  of  the  blood  sugar,  as  shown  by  these  studies  in 
which  Bang's  method  was  used  for  both. 

In  meningitis  there  is  the  greatest  disturbance  in  this  relationship, 
there  being  a  pronounced  hyperglycemia  associated  with  just  as 
pronounced  a  drop  in  the  sugar  content  of  the  fluid,  this  drop  being 
due  evidently  to  the  destructive  activit}-  of  the  invading  micro- 
organisms. 

In  diabetes  the  sugar  content  of  the  spinal  fluid  is  almost  as  high 
as  that  of  the  blood.  In  infections  such  as  pneumonia  there  may  be 
a  hyperglycemia  without  apparent  change  in  the  spinal  fluid. 
The  reducing  substance  of  the  fluid  is  frequently  increased  in  uremia, 
a  condition,  however,  in  which  hyperglycemia  also  occurs. 

A  slight  increase  in  the  sugar  concentration  of  both  the  blood  and 
spinal  fluid  occurs  in  some  cases  of  epilepsy,  as  it  does  in  certain 
other  nervous  conditions,  l)ut  the  ^•ariety  of  cases  observed  in  this 
series  of  33  cases,  and  consequently  the  limited  number  of  any  one 
disease,  renders  inadequate  any  conclusion  drawn  at  this  time. 

Syphilis  frequently  reveals  lower  figures  than  any  other  condition, 
with  the  exception  of  meningitis. 

The  micromethod  for  estimating  the  reducing  substance  of  the 
spinal  fluid  has  proved  to  be  of  value  owing  to  its  simplicity, 
reliability,  and  the  small  amount  of  fluid  required. 

Fehling's  test  is  unreliable  and  misleading  unless  the  proper 
dilutions  are  constantly  used  together  with  equal  parts  of  the  fluid 
and  the  solution.  In  the  latter  case  fairly  constant  relative  results 
are  derived  when  there  is  a  marked  change  in  the  amount  of  glucose 
and  when  there  is  not  an  excess  of  protein.  Quantitative  estimations 
of  the  glucose  concentration  of  the  spinal  fluid  are  of  distinct  value 
from  the  standpoint  of  very  early  diagnosis  and  prognosis,  especially 
in  meningitis. 

It  remains  for  further  investigations  to  reveal  the  value  of  this 
test  in  nervous  disorders  and  .syphilis. 

I  wish  to  express  my  thanks  to  the  physicians  and  members  of 
the  resident  staff  of  the  University,  Pennsylvania,  Polyclinic,  and 
Children's  Hospitals,  and  especially  to  Dr.  Rosenberger  and  Miss 
^NIcNitt,  of  the  Philadelphia  General  Hospital,  for  the  contribution 
of  the  fluids  examined. 
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TUBERCLE  BACILLI  NOT  STAINABLE  BY  ZIEHL:  THEIR 
CLINICAL  SIGNmCANCE.i 

By  Charles  N.  Header,  M.D., 

DEX^^ER,    COLORADO. 

In  1907  Hans  Much  published  his  original  paper  "Upon  Gram- 
positive  Forms  of  the  Tubercle  Bacillus,  Not  Demonstrable  By 
Ziehl."  Since  that  date  his  work  and  conclusions  have  been  sub- 
stantiated and  confirmed  by  many  other  investigators.  The 
importance  of  these  findings,  however,  seems  to  have  been  appre- 
ciated chiefly  abroad,  and  no  such  interest  as  they  deserve  has  been 
aroused  in  this  country.  It  has  therefore  seemed  worth  while  to 
report  upon  a  small  series  of  cases  studied  by  a  modification  of  his 
method,  with  a  brief  review  of  the  more  important  literature  of  the 
subject. 

It  is  generally  known  and  regretted  that  a  considerable  number  of 
clinically  suspicious  or  positive  cases  of  tuberculosis  of  various 
organs  cannot  be  bacteriologically  proved,  even  after  careful  con- 
centration of  material  and  painstaking  search  for  bacilli;  it  has  also 
been  recognized  that  in  a  certain  number  of  such  cases  this  material 
can  infect  the  guinea-pig.  Starting  with  the  assumption,  already 
considered  by  von  Behring  and  others,  that  this  discrepancy  arises 
from  the  existence  of  a  form  of  tubercle  bacillus  which  does  not  take 
the  Ziehl  stain,  Much^  was  able  to  demonstrate  certain  granules 
by  the  use  of  a  modified  Gram  stain.  These  were  small,  round, 
blue-black  bodies  of  varying  size,  sometimes  showing  a  reddish 
tinge,  sometimes  isolated,  frequently  arranged  in  rows  of  from  two 
to  eight  granules.  These  forms  were  found  in  the  tubercles  of  a 
guinea-pig  which  had  been  injected  with  a  culture  of  bo^'ine  tubercle 
bacilli,  Ziehl  organisms  being  undemonstrable.  They  were  also 
present  in  the  Ziehl-negative  lung  of  a  tuberculous  calf.  Pieces  of 
this  lung  were  incubated  on  serum  tubes;  after  the  third  day  the 
number  of  granules  rapidly  increased,  and  on  the  sixth  day  Ziehl- 
staining  forms  appeared.  These  results  were  confirmed  on  other 
animals.  The  pus  from  two  cold  abscesses  was  found  to  contain  no 
Ziehl-staining  organisms  after  prolonged  search,  but  did  contain 
numerous  Gram-staining  forms,  and  upon  inoculation  into  guinea- 
pigs,  produced  typical  tuberculosis,  showing  many  Ziehl-positive 
bacilli.  IMuch  concluded  that  tiiere  is  a  form  of  tubercle  bacillus 
not  staining  by  Ziehl;  that  this  form  is  a  virulent  but  degenerated 
type,  and  that  its  staining  properties  are  dependent  upon  different 
constituents  than  those  which  take  the  Ziehl  stain. 


'  Tliis  artic'c  \v;is  rccoivod  for  |>iil)lic;itii)n  April  15,    U)l."). 
2  Beitr.  z.  kliii.  d.  Tul)rrk.,  1907,  viii,  Ho. 
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These  results  and  conclusions  have  been  confirmed  and  extended 
by  ]\luch  himself  and  by  many  others  down  to  the  present  time. 
In  1908  ^Yi^ths^  confirmed  Much's  original  work  in  detail  upon 
cases  of  human  glandular  tuberculosis  and  cold  abscesses  in  which 
the  Ziehl  stain  proved  negative,  the  Gram  stain  positive,  and  the 
material  infective  to  guinea-pigs.  In  these  guinea-pigs  he  showed 
that  the  peritoneal  exudate  at  first  contained  grandular  forms, 
that  these  rapidly  gave  place  to  small  Gram-staining  bacilli,  and 
these  in  turn  to  Ziehl-positive  forms.  Adding  the  pus  from  cold 
abscesses  plus  a  culture  of  human  bacilli  to  milk,  he  found  that  the 
Ziehl  forms  rapidly  diminished  or  disappeared  with  a  replacement 
by  Gram-staining  forms,  and  further  noted  that  after  a  few  days 
the  Ziehl  forms  began  to  reappear.  His  conclusions  entirely  sub- 
stantiated those  of  Much,  and  he  considered  a  transition  from  one 
form  to  the  other  proved. 

It  is  not  necessary  to  note  all  the  numerous  reports  scattered 
through  the  literature  which  confirm  the  general  proposition  that 
tubercle  bacilli  may  be  demonstrated  by  the  modified  Gram  method 
in  material  in  which  no  trace  of  them  can  be  found  by  that  of  Ziehl. 
Certain  of  these  reports,  however,  are  of  special  interest  as  helping 
to  clear  up  disputed  points  of  etiology  and  diagnosis.  In  the  field 
of  dermatology,  Lier^  has  found  Gram  forms  present,  and  Ziehl 
forms  absent  in  a  small  series  of  tuberculids  and  in  lupus  vulgaris. 
In  13  cases  of  the  latter  disease,  Kriiger^  found  only  three  positive 
by  Ziehl,  while  iNIuch  forms  were  present  in  the  lesions  of  all. 
Boas  and  Ditlevsen*^  among  20  such  cases  found  Gram-staining 
forms  in  all,  though  only  four  were  positive  by  the  Ziehl  stain. 
It  is  interesting  to  note  in  passing  that  the  morphologically  similar 
bacillus  of  leprosy  also  shows  granular  forms  staining  only  by 
Gram,  and  that  these  have  been  found  present  where  Ziehl-staining 
organisms  f ailed.'' 

Weiss,^  among  eight  cases  of  tuberculosis  of  the  cervical,  bronchial, 
and  mesenteric  glands,  clinically  and  pathologically  proved,  was 
able  to  find  no  Ziehl-staining  bacilli,  though  ]\Iuch  forms  were 
present  in  all.  The  mesenteric  lymph  nodes  of  twenty-one  children 
were  examined  by  WolfT,^  of  which  cases  six  were  clinically  and 
pathologically  tuberculous.  Of  these  six  the  lymph  nodes  in  four 
were  positive  by  Ziehl,  in  all  by  Gram.  Of  the  remaining  fifteen 
in  whose  glands  there  was  neither  macroscopically  nor  micro- 
scopically any  suspicion  of  tuberculosis.  Gram-staining  Much  organ- 
isms were  found  in  three,  in  one  of  which,  guinea-pig  inoculation 
proved  positive  with  the  recovery  of  Ziehl-staining  bacilli.     This 

3  Munch,  med.  Wchnschr.,  1908,  Iv,  1687. 

*  CentralbL  f.  BakterioL,  Orig.,  1909,  li,  678. 

5  Miinch.  med.  Wchnschr.,  1910,  Ivii,  1165. 

sBerl.  klin.  Wchnschr.,  1910,  xlvii,  2106. 

"  Aruing  and  Lewandowsky,  Deutsch.  med.  Wchnschr.,  1909,  xxxv,  1225. 

8  Miinch.  med.  Wchnschr.,  1909,  Ivi,  443.  '  Ibid.,  lvi,2312. 
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report  is  of  special  interest  in  view  of  the  well-known  periods  of 
latency  of  tuberculosis. 

Schottmiiller  and  others^"  have  reported  the  finding  of  Gram  forms 
in  the  urine  in  tuberculosis  of  the  urinary  tract,  although  Ziehl 
forms  were  few  or  failed  altogether.  In  the  field  of  dentistry, 
Zilz"  has  contributed  an  interesting  piece  of  work,  finding  and 
proving  by  guinea-pig  inoculation  the  presence  of  granular  forms  of 
the  tubercle  bacillus  in  carious  teeth.  This  is  again  of  importance 
for  the  question  of  latent  infections.  In  the  field  of  ophthalmology, 
Wehrli^'-  has  found  the  granular  forms  of  the  bacillus  in  nodular 
keratitis,  thereby  confirming  the  previously  suspected  tuberculous 
nature  of  this  lesion.  The  much  disputed  question  of  the  frequency 
with  which  tubercle  bacilli  are  found  in  the  circulating  blood  has 
been  studied  from  this  new  view-point.  Jessen  and  Rabinowitsch^^ 
found  in  the  blood  of  thirty-six  patients  the  Gram-staining  form 
nine  times,  the  Ziehl  seven.  Sturm"  in  a  series  of  pulmonary  cases 
found  the  blood  in  22  per  cent,  positive  by  Ziehl,  in  42  per  cent,  by 
Gram,  and  in  46  per  cent,  positive  by  guinea-pig  inoculation. 

Fraenkel  and  jNIuch^^  developed  that  phase  of  the  subject  which 
has  aroused  most  widespread  attention  when,  in  1910,  they  reported 
that  there  are  present  in  the  glands  of  Hodgkin's  disease  and  of 
lymphatic  leukemia  structures  which  cannot  be  distinguished 
morphologically  from  those  described  by  Much  in  tuberculosis. 
These  observations  have  since  been  confirmed  by  other  investigators 
and  the  organisms  found  further  studied.  Their  exact  relationship 
to  the  tubercle  bacillus,  whether  an  attenuated  and  culturally 
different  type  of  it  or  whether  only  a  more  or  less  closely  related 
organism,  is  not  yet  clear. 

The  relation  of  granular  forms  of  the  virus  to  pulmonary  tubercu- 
losis has,  of  course,  not  failed  of  investigation.  Korber^''  examined 
the  sputum  in  167  cases  of  suspected  pulmonary  tuberculosis  and 
found  Ziehl-staining  organisms  in  54  per  cent..  Gram-staining 
forms  in  64  per  cent.  Weirauch"  reports  the  examination  of  fifty 
sputa  of  which  16  per  cent,  were  positive  by  Ziehl  in  direct  smears, 
52  per  cent,  by  Ziehl  after  antiformin  concentration,  and  72  per 
cent,  positive  by  Much's  modified  Gram  method.  The  antiformin 
treated  sediment  of  one  of  these  sputa,  negative  by  Ziehl  but 
positive  by  Gram,  was  injected  into  a  guinea-pig  which  died  forty- 
eight  hours  later  of  a  thrombus.     In  this  thrombus  were  found 

'»  Munch,  mcd.  Wchnschr.,  1008,  Iv,  25GI;  Leschke,  Cciitralbl.  f.  Biikteriol.,  Orig., 
1911,  lix,  365. 

»  Boitr.  z.  kliii.  d.  Tuherk.,  1912,  xxii,  97. 

"Klin.  Moniitsbl.  f.  Augeuh.,  Scptembor,   1909. 

"Deutsch.  ined.  Wchnschr.,  1910,  xxxvi.  1116. 

"Beitr.  z.  Klin.  d.  Tuherk..  1911,  xxi,  239. 

"  Miinch.  mcd.  Wchnschr.,  1910,  Ivii,  685. 

"■'  Deutsch.  mcd.  Wchnschr.,  1912,  xxxviii,  1494. 

I'Ztschr.  f.  Tuherk.,  1909,  xiv.  511. 
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many  short  Ziehl-positive  bacilli.  Bohm^"'  found  among  twelve 
Ziehl-negative  sputa  nine  positive  by  the  modified  Gram  method. 
Teleman^^  reported  the  presence  of  Gram  forms  in  ten  cases  of  lung 
tuberculosis,  all  of  which  w^ere  negative  by  Ziehl  but  positive  on 
guinea-pig  inoculation.  An  important  piece  of  work  is  that  con- 
tributed by  Neumann  and  Matson/'^  who  examined  the  sputum  in 
forty-two  cases  of  chronic  lung  disease.  All  were  of  long  duration, 
with  relapses,  continued  cough  with  considerable  sputum;  several 
were  clinically  "old-age  emphysema,"  all  were  resistant  to  test 
tuberculin,  but  would  clinically  arouse  suspicion  of  tuberculosis. 
In  two  of  four  tests  the  sputum  proved  infectious  to  guinea-pigs. 
Of  this  series  all  were  negative  by  Ziehl;  fourteen  showed  Much 
forms. 

\Yhile  the  great  majority  of  reports  substantially  uphold  INIuch's 
early  conclusions  as  to  the  value  of  the  method,  opposition  has  not 
been  wanting.  It  was  early  objected,  with  justice,  that  the  presence 
of  cocci  in  sputum  and  in  other  pathological  specimens  introduced 
a  grave  source  of  error  through  the  readiness  with  which  they  might 
be  confused  with  the  somewhat  similar  granules.  ^Vith  the  use  of 
antiformin,  by  which  all  non-fast  bacteria  are  dissolved  while  the 
resistant  granules  remain  intact,  this  argument  has  entirely  lost  its 
force.  A  second  objection  is  found  in  the  papers  of  a  series  of  men 
who  sought  to  show  that  the  Gram  stain  demonstrates  no  more 
bacilli  than  does  the  Ziehl.  This  objection,  as  Much  justly  observes, 
entirely  misses  the  point  of  the  matter,  for  the  value  of  his  method 
lies  not  in  the  relative  number  of  bacilli  shown  in  a  given  specimen, 
but  in  the  fact  that  the  Gram  stain  not  infrequently  shows  the 
presence  of  the  granular  forms  in  specimens  in  which  no  Ziehl 
forms  at  all  are  to  be  found.  The  most  determined  opposition  has 
arisen  from  Spengler  and  his  school,  who  do  not  deny  that  there  is  a 
form  of  tubercle  bacillus  not  demonstrable  by  Ziehl,  but  insist  that 
Much's  granular  forms  and  Spengler's  "splitters"  are  identical, 
that  Much  has  simply  stained  these  structures  in  a  new  way  and 
deserves  no  credit  for  their  demonstration.  The  discussion  need 
not  be  entered  upon  here,  being  largely  theoretical,  chiefly  turned 
upon  the  question  of  priority  and  somewhat  embittered;  it  is  suffi- 
cient to  say  that  the  balance  of  evidence  supports  the  view  that 
granules  and  "splitters"  are  not  identical  and  that  Much  deserves 
all  credit  for  his  discovery. 

The  biological  relationship  of  Much  forms  to  Ziehl-staining  forms 
of  the  tubercle  bacillus  is  a  matter  of  considerable  interest.  They 
may  be  considered  as  a  natural  stage  in  the  evolution  of  the  bacillus, 
as  the  result  of  degenerative  changes,  or  may  be  classed  as  spores 
(i.  e.,  as  resisting  forms).  The  evidence  which  has  accumulated  tends 

'«  Centralbl.  f.  Bakteriol..  Orig.,  1911,  Ixii,  497. 
"  Deutsch.  med.  Wchnschr.,  1910,  xxxvi,  891. 
2»  Beitr.  z.  Klin.  d.  Tuberk.,  1912,  xxiv,  193. 
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to  show  that  they  are  predominantly  found  in  tissues  of  a  distinctly 
fibroid  character,  in  old  cavities,  in  the  pus  of  cold  abscesses,  in  old 
cultures,  in  the  notably  indolent  lupus  lesions,  and  in  sclerosed  lymph 
glands — facts  which,  taken  together,  mark  them  as  forms  assumed 
under  unfavorable  conditions,  whether  they  be  the  result  of  sporu- 
lation  or  of  degeneration.  The  same  conclusion  is  suggested  by 
observations  that  under  favorable  cultural  conditions  they  are 
rapidly  replaced  by  Ziehl-staining  forms.  In  this  connection  the 
work  of  AYirths  noted  above  is  of  interest.  His  experiment  is  further 
supported  by  one  of  Much's,  who  incubated  pus  from  a  renal  abscess, 
in  which  microscopically  only  granular  forms  could  be  seen,  in 
Heyden  bouillon,  and  after  five  days  found  Ziehl-positive  bacilli  in 
pure  culture.  He  further  added  a  Ziehl-positive  culture  of  bovine 
bacilli  to  the  perhydrase  treated  milk  of  a  tuberculous  cow  and  found 
that  the  Ziehl  forms  gradually  diminished  and  disappeared.  ^Yhen 
glycerin  was  added  to  a  portion  of  this  culture,  Ziehl-positive  forms 
promptly  reappeared.-^  Against  their  classification  as  spores  in 
the  commonly  accepted  sense  is  the  fact  that  the  granular  forms  are 
rather  less  resistant  to  the  action  of  antiformin  than  are  the  Ziehl 
forms;  their  resistance  to  other  chemical  and  physical  agents  has 
not  yet  been  reported  upon.  It  is  of  interest  to  note  here  that 
the  granular  forms  appear  more  frequently  in  the  bovine  than  in 
the  human  type  of  bacillus. 

Closely  allied  to  the  problem  of  their  biological  relationship  is 
that  of  the  chemical  relation  between  Ziehl  and  Yluch  forms.  Here 
the  views  of  Deycke  and  IMuch  are  probably  correct.  Starting 
with  the  fact  that  the  Ziehl-staining  property  is  dependent  upon 
the  fatty  acid  component  of  the  bacillus,  they  believe  that  a  pro- 
gressive loss  of  this  substance  coincides  with  a  progressive  diminu- 
tion in  the  intensity  and  uniformity  of  the  Ziehl  stain;  with  its 
complete  loss  the  bacillus  no  longer  stains  at  all  by  Ziehl.  There 
remains,  however,  a  substance  capable  of  taking  the  Gram  stain, 
probably  a  proteid.  This  material  is  impregnated  with  the  neutral 
fat  component  which  serves  to  protect  it  in  some  degree  against 
the  stain,  accounting  not  only  for  the  slowness  with  which  this  acts, 
but  also  for  the  fact  that  Much  forms,  unlike  other  bacteria  of 
protein  composition,  are  antiformin-fast.  In  suj^port  of  this  view, 
Deycke  and  IMuch-  planned  experiments  with  the  action  of  iieurin 
and  other  solvents  upon  masses  of  tubercle  bacilli,  and  found  that 
by  increasing  the  action  time  of  such  solvents  the  Ziehl  stain  could 
be  made  to  become  progressively  weaker.  Gram  forms  replacing 
Ziehl  forms.  These  were  in  turn  replaced  by  a  homogeneous  mass, 
at  first  staining  by  Gram,  later  failing  to  take  any  stain.  According 
to  this  view  the  loss  of  fatty  acid  is  a  degenerative  change,  brought 

"  H.  Much,  Bcrl.  klin.  Wchnschr.,  1908,  xlv,  691. 

^  Miinch.  med.  Wchnschr.,  1909.  Ivi,  1985;  ibid.,  1910,  Ivii,  6.33. 
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about  by  the  protective  forces  of  the  body,  or,  as  in  the  centre  of 
caseous  lesions,  by  a  possible  deficiency  in  nutriment.  Matson 
lias  suggested  that  the  fat-splitting  ferments  of  the  lymphocytes 
play  a  prominent  part  in  the  removal  of  fatty  acid  and  that  the 
l)roteolytic  ferments  of  the  leukocytes  are  very  possibly  responsible 
for  the  final  degeneration  of  the  granules  themselves. 

The  investigations  to  be  here  reported  comprise  forty-six  sputum 
examinations  upon  forty-four  patients,  in  all  of  whom  lesions  of 
the  lung  or  of  the  bronchial  or  mediastinal  glands  were  clinically 
present  or  suspected,  but  whose  sputum  on  direct  examination 
contained  no  tubercle  bacilli.  Many  known  positive  sputa  were 
also  examined  by  this  method;  all  contained  many  Gram-staining 
as  well  as  Ziehl-stainiug  forms.  AYhere  possible,  two  or  three  ounces 
of  sputum  has  been  used,  otherwise  the  entire  twenty-four  expecto- 
ration. A  direct  smear  was  in  all  cases  first  examined  by  the  usual 
Ziehl-Xielsen  stain.  The  sputum  was  then  concentrated  by  the 
modified  Ellerman-Erlandsen  method  as  follows:  an  equal  amount 
of  0.6  per  cent,  sodium  carbonate  was  added,  the  whole  thoroughly 
-shaken  and  allowed  to  stand  at  37"  C.  for  twenty-four  hours;  if 
complete  homogenization  had  not  occurred  the  time  was  extended  to 
forty-eight  hours.  This  mixture  was  then  centrifuged  five  minutes 
at  high  speed  and  to  the  sediment  an  equal  amount  of  30  per  cent, 
antiformin  added.  Digestion  was  allowed  to  proceed  for  twenty 
minutes,  the  mixture  again  centrifuged,  the  sediment  washed  with 
water  to  remove  excess  of  antiformin,  again  centrifuged,  and  smears 
made  from  the  resulting  sediment.  In  searching  for  Much  forms 
the  so-called  "double  stain"  of  Weiss  was  used.  This  consists  of 
three  parts  of  ordinary  carbol  fuchsin  solution  to  one  part  of  a 
carbol  methyl  violet  solution,  the  latter  prepared  by  adding  nine 
I)arts  of  2  per  cent,  carbolic  water  to  one  part  of  a  saturated 
alcoholic  sokition  of  methyl  violet.  This  stain  is  useful  for  about 
two  weeks  if  not  exposed  to  the  air  or  to  direct  sunlight;  after  this 
time  a  precipitate  forms  rendering  it  useless. 

The  technique  found  to  give  the  most  satisfactory  results  is  as 
follows:  the  smear  is  immersed  in  the  stain  for  forty-eight  hours 
at  room  temperature,  washed  gently,  covered  with  Gram's  iodin 
solution  for  five  minutes,  being  brought  to  gentle  steaming,  decolor- 
ized with  5  per  cent,  nitric  acid  for  one  minute,  3  per  cent,  hydro- 
chloric for  ten  seconds,  and  washed  with  a  solution  of  equal  parts 
of  acetone  and  95  per  cent,  alcohol  until  no  more  color  is  removed. 
After  drying  the  smear  is  ready  for  examination.  No  counterstain 
was  used,  as  it  was  found  that  this  added  nothing  to  the  ease  of 
search  and  could  at  times  prove  confusing.  Many  modifications 
of  this  method  were  tried,  including  a  quick  method,  in  which 
steaming  replaced  the  forty-eight-hour  exposure  to  the  stain,  the 
use  of  a  twentyrfour-hour  exposure,  the  effect  of  longer  staining 
in  the  cold,  and  the  relative  value  of  I.  K.  I.  and  Lugol's  solution  as  a 
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mordant.  The  above  outlined  method  was  found  to  give  the  most 
clear-cut  and  reliable  preparations,  and  all  results  were  based 
upon  it.  In  addition  to  a  direct  smear,  a  smear  of  the  concentrated 
sputum  was  in  each  case  examined  by  the  Ziehl  stain  to  serve  as  a 
control  for  the  presence  of  Ziehl-staining  bacilli  in  the  antiformin 
concentrated  sputum,  and  for  the  presence  of  undigested  cocci 
which  might  prove  a  source  of  confusion  with  the  Much  granules. 
In  several  instances  cocci  were  thus  recognizable,  and  such  prepara- 
tions are  omitted  from  consideration.  Twenty  minutes'  search  of  a 
good  preparation,  using  a  mechanical  stage,  has  been  taken  as  a 
standard  before  either  direct  smears,  concentrated  sputum,  or 
Much-Weiss  preparations  have  been  recorded  as  negative. 

With  this  method  the  granules  appear  as  small,  round,  sometimes 
slightly  ovoid  bodies,  frequently  refractile,  varying  somewhat  in 
size  from  a  half  to  three-quarters  the  size  of  a  staphylococcus, 
i.  e.,  about  0.4  to  0.5  microns  in  diameter.  In  color  they  are  of  a 
blue-  or  violet-black,  with  sometimes  a  faint  tinge  of  red.  They 
may  occur  singly,  sometimes  in  small  groups,  but  are  more  often 
arranged  in  chains  of  from  two  to  eight  granules,  usually  of  not  more 
than  four.  The  granules  thus  arranged  in  chains  usually,  but  not 
always,  show  a  faintly  bluish  tinged  substance  connecting  them; 
this  bacillus  body  may  have  a  faint  or  a  marked  red  tinge.  In 
other  instances  isolated  granules  may  show  a  delicate  red  halo 
or  a  faintly  reddish  prolongation.  These  various  figures  may  all  be 
found  in  known  Ziehl-positive  sputa,  and  the  intermediate  forms 
from  the  small  isolated  granule  on  the  one  hand  to  the  solidly  red 
bacillus  on  the  other  may  be  readily  traced.  Having  regard  to 
the  somewhat  remote  possibility  of  confusion  with  cocci,  only  those 
preparations  have  been  recorded  as  positive  in  which  the  granules 
either  appeared  in  characteristic  chains  with  a  connecting  substance 
between  or  showed  a  definite  reddish  prolongation. 

The  cases  studied  group  themselves  clinically  into  three  rather 
distinct  classes.  First  are  those  in  which  the  tubercle  bacillus  has 
at  some  time  been  demonstrated,  but  has  since  disappeared  coinci- 
dently  with  clinical  healing.  Of  these  some  have  at  the  time  of 
examination  complained  of  symptoms  suggesting  a  recrudescence 
of  the  old  process;  others  have  been  subjectively  and  clinically 
well,  save  for  slight  occasional  expectoration.  In  this  group  arc 
comprised  nine  patients  in  whom  the  results  were  as  follows: 


Ziehl  (direct  smear)     . 

Ziehl  (concentrated  sediment) 

Much-Weiss  method    . 


Positive. 

Negative. 

Per  cent. 
Positive. 

0 

1 
6 

9 
8 
3 

0 
11 
66 

A  second  uroiij)  coinijrises  those  cases  in  which  signs  and  sym])t<)!ns 
warrant  the  susijicion  of  an  early  or  of  a  mild,  longer  contiiuied 
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tuberculous  process  in  lung  or  mediastinum,  but  which  have  shown  a 
persistently  negative  sputum.  Fifteen  cases  are  included  in  this 
uroup,  among  whom  the  results  were  as  follows: 


Ziehl  (direct  smear) 

Ziehl  (concentrated  sediment) 

Much-Weiss  method   . 


sitive. 

Negative. 

Per  cent 
Positive 

0 

15 

0 

2 

13 

13 

11 

4 

73 

The  largest  and  most  important  group  comprises  those  cases  in 
which  the  clinical  picture  is  that  of  long-standing  cough  with  more 
or  less  profuse  expectoration,  subject  to  exacerbations  and  remis- 
sions, occasional  manifestations  of  a  mild  toxic  absorption,  and  upon 
physical  examination,  signs,  sometimes  of  a  fibroid  process  of  vary- 
ing extent,  sometimes  of  bronchiectasis,  sometimes  of  chronic 
l)ronchitis  or  emphysema.  Occasionally  there  are  signs  suggesting 
glandular  enlargement  in  the  mediastinum  or  root  of  the  lung  with 
an  otherwise  negative  chest.  Here  too  are  included  several  cases 
of  recurring  asthmatic  attacks  without  other  symptoms.  A  few 
of  this  group  are  reported  to  have  shown  tubercle  bacilli  at  one 
time  or  another,  some  have  undergone  sputum  examinations 
extending  over  many  years  with  no  positive  result.  Among  this 
group  the  results  are  as  follows  in  twenty-two  examinations: 

Per  cent. 
Positive.  N('<.':iti-.c.  Positive. 

Ziehl  (direct  smear) 0  22  0 

Ziehl  (concentrated  sediment)     ...  2  20  9 

Much-Weiss  method 18  4  82 

In  addition,  one  specimen  of  chest  fluid  from  a  patient  with  frank 
lung  tuberculosis  has  been  found  to  contain  Gram-staining  forms 
though  no  Ziehl-staining  organisms  could  be  demonstrated.  Also, 
the  urine  from  a  patient  with  clinically  undoubted  tuberculosis  of 
the  bladder  contained  rather  numerous  Gram  forms,  though  the 
Ziehl  stain  gave  entirely  negative  results. 

If  the  results  in  these  three  groups  be  added  together,  it  will  l)e 
found  that  of  the  4(5  examinations  5,  or  a  little  over  10  per  cent., 
were  positive  for  Ziehl-staining  organisms  in  the  antiformin  concen- 
trated sputum,  while  35,  or  about  76  per  cent.,  showed  Gram-stain- 
ing forms.  The  preponderance  of  sputa  containing  ]\Iuch  forms  in 
Groups  II  and  III  seems  especially  significant  upon  the  supposition 
tJiat  this  type  represents  a  resistance  form  of  low  virulence.  The 
individuals  of  the  latter  group  were  nearly  all  leading  rather  active 
normal  lives,  and  were  not  seriously  inconvenienced  by  the  cough, 
slight  shortness  of  breath,  recurrent  asthmatic  attacks,  frequent 
attacks  of  acute  bronchitis,  or  mild  toxic  symptoms  for  which  they 
presented  themselves.  The  results  in  this  group  are  further  of 
considerable   significance   for  the  prophylaxis  and   j)revention   of 
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tuberculosis.  The  readiness  and  rapidity  with  which  these  granular, 
Gram-staining  forms  may,  under  favorable  conditions,  transform 
themselves  into  virulent  Ziehl-staining  bacilli  has  been  proved  by 
the  work  of  Much,  Wirths,  and  others  as  noted  above.  If  now 
these  forms  are  present  in  the  background  of  some  proportion  of 
cases  of  chronic  bronchitis,  old  age  emphysema,  recurring  asthmatic 
attacks,  and  other  chronic  lung  conditions  in  which  there  seems  no 
reason  for  suspecting  tuberculosis,  and  so  for  enforcing  proper 
care  of  the  sputum,  it  is  not  hard  to  believe  that  such  cases  may  be 
a  really  important  factor  in  the  spread  of  tuberculosis. 

The  individuals  in  these  groups  represent  common  types  of 
patients  in  whom  the  problems  of  diagnosis  or  of  management  may 
be  puzzling.  In  the  first  group  this  uncertainty  presents  itself  in 
the  necessity  of  deciding  whether  a  slight  occasional  expectoration 
or  a  tendency  to  frequent  colds  with  accompanying  expectoration, 
in  the  presence  of  otherwise  entirely  negative  findings,  is  to  be 
regarded  as  significant  of  continued  active  infection.  In  the  second 
group  there  arises  the  question  whether  trifling  or  obscure  symptoms 
and  physical  signs  have  anything  to  do  with  tuberculosis;  upon  a 
correct  decision  depend  most  important  questions  of  management. 
The  widely  varying  clinical  pictures  of  the  third  group  may  suggest 
equally  various  possible  etiologies,  of  which  a  latent  tuberculosis 
may  appear  the  least  probable. 

In  conclusion,  it  may  be  said  that  this  work,  undertaken  with 
some  skepticism,  has  resulted  in  the  conviction  that  the  granular 
forms  described  must  be  regarded  as  identical,  for  diagnostic  pur- 
poses, with  the  ordinary  Ziehl-staining  form.  In  any  patient 
suspected  of  tuberculosis  in  whom  Ziehl  forms  cannot  be  demon- 
strated, *it  is  as  important  to  search  for  Gram-staining  forms  as  it 
was  for  the  Ziehl-staining  bacilli,  and  a  diagnosis  of  tuberculosis 
cannot  be  certainly  excluded  until  such  search  has  proved  negative. 
The  type  of  case  in  which  they  are  characteristically  present  strongly 
supports  the  conception  that  they  represent  a  resistance  stage  of 
low  virulence,  and  their  presence  alone  warrants  a  much  more 
favorable  prognosis  than  does  the  presence  of  Ziehl  forms.  Further, 
they  are  probably  a  definite  factor,  of  as  yet  undetermined  impor- 
tance, in  the  spread  of  tuberculosis. 

I  wish  to  thank  cordially  Doctor  Carroll  E.  Edson  for  the  i)rivilegc 
of  studying  many  of  these  cases  and  for  much  kind  assistance  in 
the  work. 

The  following  histories  of  patients  showing  Much  forms  are 
appended  as  typical  of  those  cases  which  have  been  grouped  in 
each  of  the  three  classes  above  noted. 

Group  I.  H.  B.,  a  single  man,  aged  twenty-three  years,  has  had 
since  he  was  twelve  years  old  two  or  three  asthmatic  attacks  a 
year,  coming  usually  in  winter,  lasting  three  or  four  weeks.  There 
liave  been  no  attacks  for  the  past  three  years,  but  he  has  had 
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several  severe  colds  each  winter.  In  the  spring  of  1912  he  began 
to  "run  down,"  was  tired,  with  not  much  loss  of  weight.  Cough 
began  in  July  with  a  little  yellow  expectoration.  Tubercle  bacilli 
were  found  in  September,  1912.  At  this  time  he  had  dulness, 
increased  fremitus  and  whisper,  prolonged  breathing,  and  a  few 
rales  after  cough  at  both  apices  in  front.     No  fever. 

Under  rest  for  four  months  the  cough  and  expectoration  entirely 
ceased,  the  rales  disappeared,  and  in  six  months  he  took  uj)  active 
business.  In  September,  1913,  he  took  a  three  days'  trip,  involving 
laborious  mountain  climbing,  without  apparent  ill  effect. 

During  January  and  February,  1914,  he  had  a  succession  of 
severe  colds,  with  temjierature,  cough,  sweating,  and  much  loose 
expectoration.  When  seen  in  April  he  had  occasional  cough, 
with  slight  white  expectoration.  No  signs  of  activity  could  be 
detected  in  the  lungs;  he  was  afebrile  and  his  general  condition 
was  excellent.  At  this  time  the  sputum  was  negative  to  Ziehl, 
both  in  direct  smear  and  in  the  concentrated  sputum,  but  positive 
by  the  jNIuch-Weiss  method,  showing  many  scattered  granules 
and  occasional  chains  of  two  or  three.  Both  cough  and  sputum 
have  since  entirely  disappeared. 

Group  II.  Mrs.  J.  F.,  aged  thirty-two  years,  had,  in  September, 
1912,  a  bronchopneumonia  in  the  left  lower  lobe,  and  was  in  bed 
five  weeks.  This  was  followed  by  a  dry  pleurisy  on  the  right  side. 
Since  then  there  has  been  a  persistent  cough,  with  a  little  morning 
expectoration  (January,  1914).  She  has  had  several  mild  attacks 
of  bronchitis  this  winter  with  increased  cough  and  expectoration. 
There  has  been  one  negative  si)utum  examination.  She  was  at 
this  time  twenty-five  pounds  below  weight,  very  nervous;  the  pulse 
was  100  to  110,  with  no  elevation  of  temperature.  There  was  occa- 
sional pain  under  the  sternum  without  relation  to  food  or  exertion, 
and  no  other  symptoms. 

Chest  examination  showed  slight  dulness  in  the  right  mid-back 
from  the  fourth  to  the  eighth  rib  inside  the  scapula,  without  change 
in  voice  or  respiration.  No  rales.  The  chest  was  otherwise 
entirely  negative.  The  Roentgen-ray  gave  a  definitely  enlarged 
bronchial  gland  shadow  corresponding  to  the  area  of  dulness. 
Sputum  examination  was  negative  for  Ziehl-staining  forms  in  both 
direct  smears  and  concentrated  sediment.  By  the  Much-Weiss 
method  there  were  present  chains  of  two  and  three  granules,  and 
occasional  granules  showing  definite  reddish  prolongations. 

Under  rest  and  forced  feeding  the  patient  has  gained  weight  and 
is  less  nervous;  the  substernal  distress  has  disappeared,  cough  and 
sputum  have  gone,  and  she  feels  well.  The  chest  examination 
remains  the  same. 

Group  III.  C.  U.  R.,  a  widower,  aged  forty  years.  One  brother 
died  of  tuberculosis  ten  years  ago.  The  i)atient  had  i)ncum()nia 
twenty  years  ago.     In  1907  he  had  an  acute  appendicitis,  with 
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operation,  and  has  never  regained  his  full  strength.  Sometime 
during  that  year  he  began  to  have  considerable  cough  and  expectora- 
tion, which  has  continued  since.  In  December,  1909,  he  was  in  bed 
for  a  month  with  a  "heavy  cold,"  having  much  cough,  fever,  and 
sweats.  In  the  spring  of  1910  he  had  blood  in  the  sputum,  with  a 
great  deal  of  pleural  pain  in  the  right  lower  axilla.  Sputum  exam- 
ination was  negative  for  tubercle  bacilli.  The  chest  in  January, 
1911,  showed  exaggerated  breathing  at  the  right  apex,  with  feeble 
breathing  and  a  few  moist  rales  in  the  right  lower  axilla. 

From  this  time  until  seen  in  January,  1914,  he  has  had  continuous 
cough,  with  from  a  quarter  to  two  ounces  of  yellow  sputum  a  day; 
occasionally  this  has  been  blood-stained.  He  has  had  numerous 
acute  flare-ups  with  fever,  lasting  one  to  three  weeks,  and  has 
complained  at  various  times  of  considerable  muscular  and  joint 
aching.  The  chest  has  repeatedly  shown  rales  at  one  or  both 
apices,  above  and  below  the  clavicles,  and  in  the  right  lower  axilla, 
but  on  the  whole  there  has  been  little  permanent  extension  of 
involvement.  Repeated  sputum  examinations  have  been  negative 
for  tubercle  bacilli.     He  has  continued  an  active  business  life. 

Sputum  examination  in  January,  1914,  showed  no  Ziehl-staining 
organisms  either  in  direct  smears  or  in  concentrated  sediment. 
In  the  Much  preparations  there  were  present  very  many  granules, 
arranged  both  in  short  chains  of  two  and  three  and  in  long  chains 
of  four,  five,  and  six  granules. 

Since  this  time  his  general  condition  and  symptoms  have  remained 
much  the  same.  A  further  sputum  examination  has  not  been 
possible. 


HODGKIN'S  DISEASE:  A  STUDY  OF  A  SERIES  OF 
TWENTY-FIVE  CASES. 

By  W.  F.  Cunningham,  M.D., 

SENIOR    INTERNE    PATHOLOGIST,    ROOSEVELT    HOSPITAL,    NEW    YORK. 

(From  the  Pathological  Laboratory  of  The  Roosevelt  Hospital.) 

In  the  past  five  years  we  have  had  at  the  hospital  23  cases  of 
Hodgkiu's  disease;  0  were  females  and  17  males;  of  the  latter 
1  was  a  negro.  This  gives  a  ratio  of  1  female  to  2.8  males, 
but  the  admission  proportion  to  this  hos])ital  is  1  female  to  1.7 
males.  Considering  this  from  our  experience,  it  is  relatively  and 
absolutely  more  connnon  in  men  than  in  women.  Reed's'  series 
gave  7  males  to  1   female,  and  Buntiiig,''  in  two  series,  gives  15 

'  .Icihlis  llopivilis  Hn.sp.   Report.    I't()2. 

«  Johns  Hopkins  Ho.sp.  Bull..  1914.  xxv,  17:^. 
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to  10  and  15  to  13.  Clark^  refers  to  a  series  of  43,  37  of  wliich 
were  in  men,  and  Ziegler,  149  males  and  71  females.  Roughly 
tliis  shows  it  to  be  about  twice  as  common  in  men  as  in  women. 

Thirteen  of  the  cases  occurred  in  the  third  and  fourth  rlecades, 
and  four  each  in  the  first  and  second.  We  are  unable  to  make  the 
distinction  referred  to  by  Bunting  of  the  majority  of  males  being 
under  34  and  that  of  females  being  over  33.  It  is  generally  accepted 
as  a  disease  of  youth  and  early  adult  life,  with  occasional  cases  at 
both  extremes.  Ziegler  gives  45  per  cent,  of  cases  between  21 
and  40. 

The  primary  foci  have  been,  as  far  as  observation  permits, 
cervical  13  (left  7,  right  4,  undetermined  2),  axillary  3,  retroperi- 
toneal 3,  right  femoral  1,  intestinal  1,  and  undetermined  2.  Of  the 
latter  the  first  lesion  noted  was  the  skin,  but  we  do  not  consider 
this  as  primar}'.  Practically  all  writers  agree  to  a  primary  cervical 
involvement  in  the  majority  of  cases,  and  suggest  the  mouth,  gums, 
tonsils,  nose,  and  accessory  sinuses  as  the  portal  of  entry  of  the 
infecting  agent.  Reed*  considered  all  cases  of  this  origin,  saying 
that^no^^case  had  been  described  in  sufficient  detail  to  permit  of  a 
positive  statement  that  the  disease  started  elsewhere.  We  have 
had  one  case  of  primary  intestinal  origin,  and  Bunting^  details 
a  case  of  inguinal  involvement  following  a  cystitis.  Three  of  the 
cases  were  diagnosed  following  operation  and  removal  of  retro- 
peritoneal tissue.  These  cases  are,  in  all  probability,  of  primary 
intestinal  origin.  In  only  two  of  our  cases  (5  and  16)  has  the  onset 
been  definitely  traced  to  previous  infections,  and  both  of  these  were 
from  the  throat,  tonsillitis,  and  diphtheria. 

The  following  cases  are  cited  from  Ziegler's"  series  of  220  cases. 
Primary  cervical  involvement  50  per  cent.,  supraclavicular  and  sub- 
maxillary 6  per  cent.,  axillary  10  per  cent.,  mediastinal  and  inguinal 
3  per  cent.,  spleen  9  per  cent.,  and  retroperitoneal  10  per  cent. 

It  is  found  more  commonly  in  the  lower  classes,  but  that  it  is 
quite  cosmopolitan  in  its  tendencies  is  shown  by  the  fact  that  eight 
countries  are  representated  in  this  short  series. 

The  time  elapsed  betweenj*the  first  sign  of  the  disease  and 
consultation  has  varied  from  a  few  weeks  to  ten  years,  with  an 
average  of  ten  months.  The  following  are  given  as  the  reasons 
for  consultation: 

1.  Tumor  alone,  14. 

2.  Pain  alone,  4  (epigastric,  1;  right,  lower  abdomen,  2;  right 

arm,  1). 

3.  Tumor  and  pain,  2. 

4.  Chills  and  fever,  2. 

5.  General  weakness,  1 . 

'  British  Med.  Jour.,  1001.  ii,  701. 

*  Loc.  cit.  '  Loo.  pit. 

*  Die  Hodgkinische  Krankheit,  Jena,  1911. 
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Eight  of  the  cases  were  without  symptoms  throughout  the 
observed  course,  but  all  of  these  with  one  exception  were  under  six 
months'  duration;  of  the  remaining  15  cases,  5  complained  of 
pressure  pain,  4  abdominal  pain,  obstruction,  gastric  ulcer,  and 
appendicitis,  and  2  of  general  body  pain.  It  is  to  be  regretted  that 
we  did  not  have  autopsies  in  more  cases,  but  particularly  in  Case 
20,  who  suffered  severe  pain  in  the  back  and  bones,  to  determine  a 
possible  relation  to  myeloma  or  myeloblastic  pseudoleukemia  of 
Sternberg^ 

The  other  prominent  subjective  symptoms  were  general  weakness 
and  chills  and  fever  in  6  cases,  loss  of  weight  in  8,  profuse  night 
sweats  in  4,  pallor  in  2,  pruritus  in  2,  toxic  vomiting  and  jaundice 
each  1.  One  writer*  refers  to  prurigo  exantheme  as  a  frequent 
early  symptom,  in  one  case  having  been  present  for  three  years 
before  the  development  of  glands.  In  only  two  of  the  cases  did 
such  symptoms  appear  before  one  .year,  and  in  one  of  the  cases 
chills,  fever,  and  sweats  were  the  first  symptoms;  Cases  14  and  15 
developed  such  two  months  after  onset.^  Both  these  cases  left  the 
hospital  against  advice  in  very  poor  condition,  the  former  with  a 
temperature  of  105°,  the  latter  103°,  and  lived  only  a  short  time. 
In  the  other  cases  such  sjTnptoms  developed  after  one  year.  We 
consider  from  a  clinical  stand-point  two  types,  symptomatic  and 
latent. 

Syimptomatic  Type,     (a)  acute,  3  cases;  (b)  chronic,  IS  cases. 

(a)  Symptomatic  Hodgkin's  disease,  as  will  be  seen  from  the 
analysis,  might  be  classified  as  acute  and  chronic.  The  former 
gives  a  distinct  picture  of  acute  toxemia,  simulating  typhoid,  sepsis, 
or  malaria,  and  runs  its  course  in  a  few  weeks  to  six  to  eight  months, 
with  progressive  loss  of  weight,  general  weakness,  chills  and  fever, 
night  sweats,  and  sometimes  vomiting.  We  have  had  three  cases 
of  this  type,  10,  14,  15.  Osler^"  believed  that  such  reactions  were 
probably  due  to  an  intercurrent  infection. 

Such  cases  are  those  reported  by  Karsner,"  Chark,'-  Hirsch- 
field,  and  Isaac.^^  In  the  latter  cases  a  description  of  one  of 
the  glands  suggests  that  it  was  probably  longer  than  six  weeks' 
duration,  and  of  the  type  described  in  the  next  group.  As  the 
course  of  this  case  was  so  acute,  I  will  detail  a  brief  rcfuivie. 
The  patient,  age  sixty-one  years,  gave  a  history  of  swelling  of  the 
back  of  neck,  of  four  weeks'  duration,  followed  shortly  by  marked 
weakness,  swelling  of  feet,  and  difficulty  in  breathing.  The  left 
cervical,  right  supraclavicular,  and  both  axillary  groups  were 
moderately  enlarged.     The  temperature  was   101.4°  to  103.0°  F. 

'  Verhandl.  d.  dcutsch.  path.  Cioscllsch.,  1912. 

'  Patholofjio  d.  priniarcr  Kraiikuiigcn  dcs  Lyniphatischen  and  liomatopotischen 
Appnratcs,    191"). 

'  Ziculcr,  Ijoc.  (it.  '"  Prartico  of  Medicine,  New  York,   1907. 

"  Arch.  Int.  Med..  1910,  iv.  175.         "  nritish  Mod.  Jour.  1901,  No.  2,  p.  701. 
»  Med.  Klinik.,  1907,  Hi.  No.  52. 
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The  blood  findings  changed  iu  two  weeks  from  Hb.  20  per  cent., 
red  blood  cells  2,290,000,  white  l)loo(l  cells  24,000,  to  lib.  15  per 
cent.,  red  blood  cells  1,190,000,  white  blood  cells  20,000.  In  six 
weeks  from  the  onset  of  the  swelling  the  patient  died,  running  a 
subnormal  temperature  for  several  days  before  death.  Ziegler'^ 
cites  a  case  of  a  few  weeks'  duration,  and  one  very  suspicious  case 
acutely  toxic  of  but  a  few  days'  duration. 

(b)  By  the  chronic  cases  we  refer  to  those  of  long  duration, 
characterized  by  exacerbation  and  remissions.  These  cases  we 
find  to  be  of  more  than  a  year's  duration,  and  many  under  better 
hygienic  conditions,  excision  of  acti\e  foci,  hospital  routine,  and 
Uoentgen-rays  improve  remarkably  for  certain  periods,  but  the  time 
comes  when  all  these  measures  fail.  The  subjects  pass  into  a  state 
which  characterizes  the  acute  cases,  the  picture  of  acute  toxemia 
develops  with  high  intermittent  fever,  which  becomes  subnormal 
a  few  days  before  death. 

Case  6  appears  as  a  good  illustration  of  the  ett'ects  of  energetic 
Roentgen-ray  treatment,  the  exacerbations  and  remissions  clinically 
and  subjectively,  but  with  progressive  IjTnphatic  enlargement.  All 
but  five  of  the  cases  appear  as  this  type. 

Latent  Type.     Two  cases. 

The  latent  type  manifests  itself  in  a  prolonged  course  over  a 
period  of  years,  with  little  if  any  subjective  symptoms,  save  those 
referable  to  the  local  disturbance,  absence  of  fever,  chills  and  sweats, 
but  characterized  by  pathological  exacerbations  in  that  the  glands 
alternately  increase  and  decrease  in  size.  As  an  example  par 
excellence  of  this  variety  we  offer  Case  24,  of  twenty-five  years' 
duration.  Nowhere  in  the  literature  have  I  been  able  to  find  a 
case  which  approaches  this  in  duration;  the  longest  was  a  case  of 
seventeen  years.  This  man,  with  the  exception  of  the  disfiguration, 
appears  in  perfect  health.  A  second  case,  28,  stands  as  another 
example.  Of  these  cases  the  latter  gives  a  typical  i)athological 
picture,  but  the  picture  of  the  former  is  masked  by  fibrosis.  This 
type  of  case  is  of  rare  occurrence;  by  far  the  larger  majority  of 
cases  come  under  the  heading  chronic  symptomatic;  that  is,  the 
type  of  case  which,  according  to  Heed,  Bunting,  and  others,  runs 
its  course  in  from  three  to  five  years. 

Many  writers  have  attempted  to  designate  Ilodgkin's  disease 
from  the  tissue  or  location  in  which  it  develops,  calling  it  abtlomi- 
nal,  splenic,  hepatic,  or  lymphatic;  but  this  classification  is  to 
be  discouraged,  as  it  is  a  systemic  disorder,  with  marked  local 
manifestations.  Sternberg'-^  advises  the  term  pseudoleukemia  for 
the  groups  lymphosarcoma,  lymphogranuloma,  and  plasmoma, 
diseases  with  hyperplasia  of  lymphoid  without  leukemic  blood 
findings,  and  speaks  of  an  analogous  disease  of  myeloid  tissues, 

•*  Loc.  cit. 

1' Verhandl.  d.  deutsch.  path.  Gesellsch.,  1912,  p.  22;   ibid. 
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"myelogenous  pseudoleukemia."  In  contrast  to  this  teaching, 
however,  are  the  cases  of  Symmers^^  and  Ziegler^^  of  solitary 
splenic  involvement. 

The  spleen  was  involved  in  seven  of  the  cases,  the  liver  in  four, 
and  the  lungs  and  kidney  in  the  case  with  autops}'.  At  the  present 
time  one  of  the  patients  has  a  diffuse  infiltration  of  the  left  breast 
and  a  few  nodules  in  the  right.  The  above  figures  are  certainly 
low,  for  the  majority  of  the  cases  were  seen  in  the  first  year.  Could 
we  have  seen  them  at  later  dates  our  figures  might  nearer  approach 
Clark's^*  as  in  half  of  his  cases  an  enlarged  spleen  was  noted, 
while  Ziegler  gives  65  to  75  per  cent,  of  cases  with  splenomegaly. 
The  involvement  of  internal  organs  is  merely  a  question  of  time, 
and  though  a  disease  primarily  selectively  lymphatic,  it  causes  a 
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Chart  I 

compensatory  lymphogenesis  in  other  organs  with  subsequent 
involvement.  It  is  on  account  of  this  fact  that  Hodgkin's  disease 
has  been  considered  in  the  light  of  a  new  growth,  but  for  late  years 
there  has  been  a  tendency  toward  the  opinion  that  it  is  of  an 
inflammatory  nature,  occasionally  showing  malignant  transforma- 
tion. Tusnoda''-'  is  of  the  oi)inion  that  it  is  primarily  a  malignant 
tumor  of  lymphoid  elements,  with  the  inflammation  as  a  matter 
of  secondary  importance.  Dietrich-"  believes  it  to  be  a  granulo- 
matous lymphosarcoma.     Symmers,''  Harsner,"  Yamasaki,-^  and 


»«  Arch.  Int.  Med.,  1909,  iv,  218.  »"  Loc.  cit. 

"  Loc.  cit.  •'  Virchows  Archiv,  Band  cciv,  2G.5. 

"  Deutsch.  mod.  Wclinschr.,  1908,  Heft.  27. 

"  Loc.  cit.  "  Loc.  cit.  "  Ztschr.  f.  Hcilk.  1904.  xxv,  209. 


cuxxixgham:  hodgkin's  disease  873 

and  Ilirsclifield,-^  are  of  the  opinion  that  it  is  primarily  Hodgkin's, 
but  may  undergo  malignant  transformation. 

The  Wassermann  reaction  was  made  in  seven  cases  and  was 
found  negative  in  each  instance. 

TE.MrEKATTRE.  In  thirteen  of  the  cases  the  temperature  was 
normal  during  observed  course.  It  does  not  seem  to  be  entirely 
dependent  upon  the  duration  of  disease  and  the  extent  of  invohe- 
ment,  but  upon  some  factor  which  at  present  we  are  unable  to  reckon 
with.  The  duration  varied  in  afebrile  cases  from  two  months  to 
twenty-five  years,  but  the  larger  percentage  averaged  about  six 
months.  This  coincides  with  the  absence  of  other  clinical  symj)- 
toms  which,  as  we  have  seen,  occur  in  the  majority  of  cases  after 
six  months.  The  extent  of  involvement  in  these  non-febrile  cases 
was  as  follows:  unilateral  cervical  5,  general  glandular  2,  retro- 
peritoneal 2,  femoral  1,  and  general  glandular  with  enlargement  of 
liver  and  spleen  1 . 

The  cases  we  have  had  an  opportunity  to  observe  for  much 
longer  periods  are  those  clinically  ill  with  all  the  signs  of  an  acute 
infection  with  a  very  variable  temperature.  Here  the  duration  is 
seen  to  be  of  more  than  seven  months  in  the  majority  of  the  cases. 
The  known  involvement  in  these  cases  was  bilateral  axillary  and 
cervical  2,  bilateral  cervical  1,  retroperitoneal  2,  general  glandular 
1,  cervical  and  spleen  1,  and  extensive  glandular  and  visceral  1. 
Considering  these  cases  individually,  many  similar  cases  will  be 
found  in  the  foregoing  group.  This  fact  is  certainly  a  strengthening 
link  in  the  infectious  theory. 

From  a  study  of  the  temperature  charts  of  these  cases  the  striking 
feature  is  the  extreme  irregularity  of  the  temperature  wave.  There 
is  no  set  type  for  any  one  case,  for  all  the  classical  curves,  of  tubercu- 
losis, typhoid,  sepsis,  and  malaria,  are  simulated,  the  tuberculous 
type  perhaps  being  more  often  seen.  No  two  charts  resemble 
one  another.  One  case.  Chart  I,  with  early  retroperitoneal  involve- 
ment, was  admitted  to  hospital  with  a  temperature  of  104°  and  a 
suspicious  history  of  acute  appendicitis.  At  operation  the  appendix 
was  found  to  be  normal  but  about  the  cecum  was  a  rather  extensive 
glandular  enlargement,  a  small  portion  of  which  was  excised  for 
diagnosis.  The  temperature  gradually  descended  to  normal  on 
the  sixth  day,  and  remained  so. 

Another  case.  Chart  II,  with  a  history  of  several  months  of 
attacks  of  fever,  chills,  and  sweats,  was  admitted  to  hospital,  and 
for  nine  days  temperature  was  normal.  It  then  rose  in  twenty-four 
hours  to  102.6°,  with  a  morning  drop  to  99°  to  103.6°  and  104° 
on  the  two  following  days.  For  six  days  it  again  remained  normal, 
with  gradual  rise  to  104°,  oscillating  between  101°  and  105°  for 
five  days,  and  continuous  104°  to  lOo"*  for  three  days,  when  the 
patient  left  the  hospital  against  advice  and  has  not  been  heard  from 

-<  Folia  Hemat.,  1910,  x,  67. 
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since.  This  is  the  best  example  we  have  had  of  the  so-called  Pel 
Ebstein  recurring  fever.  This  type  of  fever,  according  to  Fabian ,2^ 
occurs  in  about  50  per  cent,  of  cases,  and  is  seen  in  other  con- 
ditions, such  as  carcinoma  of  internal  organs.  The  same  wTiter 
quotes  Gowers,  finding  it  in  two-thirds  of  cases.  According  to 
Zeigler  it  occurred  but  eight  times  in  a  series  of  220  cases. 
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Chart  III  is  that  of  a  boy,  aged  nine  years,  who  a  year  previous, 
with  extensive  cervical  involvement,  had  a  normal  temperature 
through  six  weeks'  observation.  The  reaction  as  seen  in  the  chart 
was  followed  for  nine  weeks  by  practically  a  normal  temperature. 
One  year  later  temperature  for  eleven  weeks  was  very  irregular, 
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98°,  101°,  102°,  with  evening  elevations,  it  being  normal  for  one 
week  before  death. 

The  course  represented  in  Chart  IV  is  that  of  a  female,  aged 
twenty-four  years,  with  an  extensive  cervical  and  axillary  involve- 
ment. This  was  followed  by  periods  of  99°  to  101°,  occasionally 
to  103°,  but  for  three  weeks  before  death  was  frequently  subnormal. 
A  case  very  similar  but  with  more  extensive  axillary  involvement  for 
one  week  gave  a  temperature  of  99°  to  101°.  Temperature  taken 
frequently  since  has  been  normal.  In  the  former  case  (Chart  IV) 
the  lungs,  spleen,  and  kidneys  were  involved;  in  the  latter  case  the 
left  breast  is  diffusely  hard  and  infiltrated,  but  there  is  no  evidence 
of  visceral  disturbance. 
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Why  one  case  with  a  slight  involvement  and  another  case  with 
an  extensive  involvement  should  show  such  diversity  in  toxicity 
and  clinical  findings  could  perha])s  be  best  explained  on  the  infectious 
theory.  During  the  febrile  attacks  there  is  ai)i)arently  no  change 
in  the  pathology  of  the  disease,  but  Zeigler  suggests  that  these 
reactions  are  due  to  metastases  to  internal  organs. 

In  five  of  the  active  febrile  cases  blood  cultures  were  taken  and 
were  all  reported  negative.  If  the  organism  described  as  the 
etiology  is  responsible,  no  better  cases  could  be  obtained  to  rule  out 
at  least  a  septicemia.  These  cultures  were  made  on  the  ordinary 
laboratory  media  grown  aerobically.  With  the  now  improved 
technique  along  these  lines  and  with  enriched  media,  if  there  is  an 
associated  septicemia,  it  will  not  be  long  before  it  is  worked  out. 
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Physical  Status.  Seven  of  these  patients  were  in  good  general 
physical  health,  showing  nothing  of  importance  except  local  con- 
ditions.    In  these  the  average  duration  of  the  disease  was  five  months. 

The  most  common  physical  signs  exclusive  of  the  specific  trouble 
are  referred  to  the  lungs,  i.  e.,  a  few  cases  of  marked  recurring 
hydrothorax.  One  case  was  tapped  six  times  and  a  cloudy  straw- 
to  amber-colored  fluid  obtained,  showing  97  per  cent,  lymphocytes 
and  40  per  cent,  by  volume  of  albumin;  at  the  autopsy  the  lungs 
presented  an  extensive  process  of  Hodgkin's  disease.  In  another 
case  the  fluid  obtained  was  of  a  greenish,  milky  color,  with  400 
cells  per  cm.;  polynuclears  32  per  cent.,  lymphocytes  68  per  cent., 
pseudoch^dous  fluid.  A  third  patient  whose  sputum  was  negative 
for  tubercle  bacilli  on  four  examinations,  was  tapped  eleven  times, 
the  fluid  varying  from  a  light  amber  to  a  dark  brown,  containing 
few  cells  and  1.5  per  cent,  of  albumin.  The  fluid  is  not  diagnostic, 
as  it  closely  resembles  that  seen  in  the  exudation  of  tuberculosis. 
Two  other  cases  gave  signs  of  a  dry  pleurisy  at  the  base,  and  one, 
suspicious  signs  of  tuberculosis  at  the  left  apex. 

Five  of  the  cases  showed  markedly  hypertrophied  tonsils,  and  from 
these  were  elicited  frequent  attacks  of  tonsillitis.  In  two  others 
the  teeth  and  gums  were  in  very  poor  condition.  Pyorrhea  in 
one  case  and  a  protracted  stomatitis  in  another  had  been  very 
troublesome. 

In  this  connection  it  seems  appropriate  to  refer  to  some  recent 
work  done  on  the  bacteriology  of  cervical  glands.  From  three 
cases  of  tuberculous  l\'mphadenitis,  one  case  of  large  round-cell 
sarcoma  (primary  mediastinal),  one  case  of  Hodgkin's  disease,  and 
one  gland  diagnosed  by  Bunting  as  a  typical  Hodgkin's  picture, 
but  by  \Yarren,  INIann,  Butterfield,  and  the  writer  as  a  peculiar 
metaplasia,  a  diphtheroid  organism  has  been  obtained,  closely 
related  to,  if  not  identical  with,  the  so-called  B.  hodgkini  of  Negri 
and  Miermet,^^  Fraenkel,"  Bunting,^^  and  others.  A  gland  from 
an  active  Hodgkin's  disease  planted  on  favorable  media,  such 
as  Dorsett's  egg  and  glycerine  phosphate  potato  agar,  after  three 
weeks'  observation  is  still  sterile.  We  are  inclined  to  believe  that 
this  organism  is  not  the  specific  cause. 

The  Present  Status.  The  present  status  of  the  cases  is  as 
follows:  7  have  died,  2  of  these  directly  following  operation,  1  of 
which  died  with  the  picture  of  acute  toxemia.  This  case  at  opera- 
tion presented  two  large  retroperitoneal  masses,  and  a  section  was 
removed  for  diagnosis.  Patient  returned  to  ward  in  good  condition, 
but  a  few  hours  later  was  taken  with  a  shaking  chill,  temperature 
104°,  and  frequent  projectile  vomiting.     The  following  day  tem- 

"  Cciitralhl.  f.  liakteriul.,  1913.  Ixviii,  292. 
"  Miincli.  iiii-d.  Wrhnschr.,  1910,  Iviii,  655. 

»  Arch.  Int.  Med.,  191.'},  xv.  23(5;  Jour.  Amor.  Med.  .\ssnp.,  19I.S.  Ixi,  IS(W;  ihid., 
1914,  Ixii,  .510;  Johns  Hopkins  Hosp.  Bull..  1914,  xxv,  173-177. 
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perature  rose  to  105.6°,  followed  by  chill,  collapse,  and  death. 
It  was  suggested  at  the  time  that  operative  interference  may  have 
liberated  an  excess  of  toxin,  producing  a  condition  analogous  to 
postoperative  thyrotoxicosis.  The  average  duration  of  life  in  the 
other  5  cases  was  two  and  a  half  years,  the  longest  being  two  years 
and  eleven  months  and  the  shortest  eight  months. 

Of  the  remaining  16  cases,  9  have  not  been  heard  from,  5  show 
recurrence  or  active  manifestations,  1  is  latent,  and  1  is  in  good 
health.  The  average  duration  to  date  has  been  three  years,  exclu- 
sive of  the  one  of  twenty-five  years'  duration,  the  shortest  one  and 
the  longest  ten  years.  From  present  indications  may  of  them 
will  probably  live  a  few  years  longer,  but  the  prognosis  of  longevity 
in  Hodgkin's  disease  is  an  uncertain  factor  even  when  there  is  an 
extensive  involvement. 

Since  making  these  tabulations.  Case  24,  of  twenty-five  years' 
duration,  shows  remarkable  change.  The  neck  swelling  has 
increased  markedly,  causing  pressure  on  the  larynx  and  trachea, 
and  there  is  pronounced  edema  of  the  left  arm  and  both  legs. 
Fifteen  years  ago  this  patient  received  a  Roentgen-ray  burn,  and 
on  the  advice  of  our  roentgenologist.  Dr.  Learning,  this  form  of 
treatment  is  now  contraindicated. 

Microscopic  Pathology.  When  one  attempts  to  add  anything 
to  the  microscopic  pathology  of  Hodgkin's  disease,  little  if  anything 
will  be  new,  for  it  has  been  very  well  covered  by  Keed,  who  made  it 
what  it  is  in  this  country.  In  the  earliest  description  of  this  subject 
the  original  paper  of  Hodgkin,  the  gross  appearance  was  completed 
by  the  term  "cancer  cerebriformis,"  unqualified  but  presumably 
because  of  the  close  resemblance  to  the  gray  matter  of  the  central 
nervous  system. 

From  the  study  of  these  cases  it  is  my  contention  that  the  Dorothy 
Reed  type  is  not  a  special  form  of  Hodgkin's  disease,  but  is  the 
picture  which  makes  Hodgkir/s  a  distinct  entity.  Sections  taken 
from  various  glands  of  a  group  enlargement  give  graded  pictures 
from  simple  hyperplasia  of  lymphoid  elements  to  the  characteristic 
whirlwind  fibrosis;  but  in  some,  if  that  group  be  the  result  of 
Hodgkin's  disease,  there  will  be  that  picture  as  described  by  Reed. 
It  is  a  quantitative  change,  a  stage  not  a  qualitiative  one.  For 
this  reason  it  is  to  be  recommended  that  when  one  performs  an 
operation  in  view  of  obtaining  a  gland  for  diagnosis,  several  glands 
should  be  excised  as  at  either  extreme  a  positive  diagnosis  is  difficult. 
There  is  apparently  no  relation  between  the  i)icture  of  glands  and 
the  clinical  course  of  the  disease.  The  so-called  experimental 
Hodgkin's  in  the  ape  with  its  marked  necrosis  attributed  by  Bunting 
to  the  virulence  of  the  infecting  agent  is  something  one  rarely  sees 
in  human  histology;  but  we  occasionally  see  glands  with  marked 
endothelial  hyperplasia  and  large  areas  of  necrosis  as  the  result 
of  a  pyogenic  infection  of  low  grade  and  of  long  duration.     Over  125 
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sections  taken  from  23  cases  have  been  carefully  studied  in  this 
connection,  and  in  only  two  specimens  were  areas  of  necrosis  found. 
In  these,  two  in  each  case,  they  were  small,  circumscribed  foci  of 
necrosis  and  polynuclear  reaction. 

To  make  different  points  clear,  it  is  well  to  consider  four  stages 
which  are  by  no  means  distinct  but  merge  into  one  another  imper- 
ceptibly in  the  same  gland. 

I.  Hyperplasia  of  lymphoid  elements. 
II.  Hyperplasia  of  endothelial  elements  with  giant-cell  formation. 

III.  Beginning  fibrosis  and  loss  of  original  architecture  of  gland. 

IV.  Fibrosis,  atrophy  of  lymphoid  elements,  masking  of  charac- 
teristics. 

The  earliest  pictures  of  Hodgkins  disease  are  like  those  of  any 
infection  or  irritation,  a  hjq^erplasia  of  lymphoid  elements,  and 
though  the  disease  be  suspected  clinically,  a  histological  diagnosis 
cannot  be  made,  although  "probably  or  suspected  Hodgkin's"  is 
justly  resorted  to.  Sections  from  Cases  5,  6,  8,  and  20  clearly 
demonstrated  this  point.  In  Case  5,  with  moderate  enlargement  of 
glands  on  the  right  side  of  the  neck,  many  sections  presented  a 
hyperplastic  lymphoid  structure  without  other  diagnostic  features. 
This  patient  returned  two  years  later  with  recurrence  on  the  right 
side  of  the  neck,  and  the  glands  were  typically  those  of  Hodgkin's 
with  Reed  cells,  epithelioid  cells,  fibrosis,  and  eosinophiles.  At  the 
present  writing  this  patient  has  a  walnut-sized  gland  in  femoral 
group  and  feels  perfectly  well. 

From  Case  6  another  diagnosis  of  "suspected  Hodgkin's  disease" 
was  made,  and  two  years  later  the  histology  was  unmistakable. 

In  Case  8  the  examination  of  a  small  node  offered  nothing  but 
hyperplastic  lymphadenitis;  the  later  examination  of  a  larger 
gland  gave  a  picture  of  moderately  advanced  healing.  The  his- 
tology of  Case  20  had  been  particularly  interesting.  Several  large 
areas  of  a  nodular  skin  lesion  had  been  excised  and  subjected  to 
examination.  All  the  earlier  sections  showed  the  same  picture — 
fil)r()blastic  reaction — fibrosis,  round-cell  infiltration,  with  a  few 
eosinophiles  and  polynuclears  and  numerous  small  bloodvessels. 
Sections  from  glands  gave  a  typical  picture,  and  later  sections 
from  skin  presented  lymphogenetic  areas  with  endothelioid  cells 
and  giant-cell  reaction.  This  case  demonstrates  very  well  the 
primary  compensatory  lymphogencsis  with  subsequent  involvement. 

A  })oint  which  api)ears  to  be  of  some  value  in  this  hy])erplastic 
stage  is  the  dearth  or  absence  of  the  so-called  germinal  centres,  for 
in  glands  of  other  sources  they  are  of  common  occurrence.  To 
conclude  this  stage  it  might  be  well  to  consider  for  a  moment 
the  (lerixjition  of  the  lympho(ytes.  The  origin  of  lymphocytes 
under  all  conditions  in  health  and  disease  is  not  known. 

Fleniing.'-"'  after  demonstrating  that  efi'erent  lymph   was  more 
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cellular  than  afferent,  in  a  classical  article,  basing  his  observations 
from  glands  of  lower  animals  adopted  the  term  "  keimcentrum" 
to  designate  the  i)eculiar  and  \ariable  collection  of  cells  seen  in  the 
follicles.  This  work  was  done  on  normal  lymphatic  tissue,  and  it 
was  concluded  that  lymphocjtes  were  produced  by  proliferation  of 
mother  cells  of  centres  which  in  turn  de^•eloped  from  certain  cells 
of  reticulum.  Cases  8  and  19  seem  to  support  this  view,  showing, 
as  they  do,  lymphocytes  developing  in  the  centre  of  these  centres 
in  small  follicular  collections.  These  are  the  only  instances  of  the 
kind  that  I  have  seen  or  heard  of. 

That  not  all  lymphocytes  are  developed  from  these  germinal 
centres  is  supported  by  the  following:  (1)  We  occasionally  see 
nuclear  di\-ision  in  lymphocytes  themselves;  (2)  they  develop  in 
certain  regions  of  the  body  where  there  has  never  been  any  evidence 
of  these  centres,  as  in  the  omental  fat,  liver,  lungs,  and  skin;  (3) 
in  certain  glands  definitely  hyperplastic  we  fail  to  see  germinal 
centres  or  their  remains.  Bearing  on  this  point,  Fleming  believes 
that  the  "keimcentrum"  is  a  transitory  unit,  increasing  and 
decreasing,. appearing  and  disappearing  at  intervals.  Yet,  on  the 
other  hand,  in  some  glands  the  seat  of  chronic  inflammation  we  see 
their  remains  as  hyaline  fibrous  pearls;  and  in  Hodgkin's  disease 
in  the  early  stages  when  the  lymphoid  hyperplasia  is  at  its  height 
these  centres  are  rarely  seen.  Yet  these  glands  continue  to  enlarge, 
the  predominating  cell  is  lymphocytic,  but  they  have  no  germinal 
centres  to  take  origin  from;  (4)  some  writers  believe  they  are 
derived  from  endothelium. 

Pari  jjassu  with  the  increase  in  lymphoid  structure  appears  a 
hyperplasia  of  endothelium  and  endothelioid  cells.  The  endothelium 
of  sinuses  shows  marked  proliferation  and  scattered  throughout  the 
glands  in  variable  numbers  are  cells  of  endothelioid  type.  These 
are  most  prominently  seen  in  the  reticulum  of  glands  where  many 
mitotic  figures  are  made  out.  This  picture  is  present  in  all  the 
glands  of  series.  With  these  smaller  cells  are  seen  many  large  ones 
more  faintly  staining  with  large  polychromatic  vesicular  nuclei, 
containing  one  to  three  nucleoli;  the  so-called  endothelioid,  epithe- 
lioid, or  giant  mononuclear  cell.  These  cells  are  present  in  eighteen 
of  the  specimens  and  multiply  in  part  by  karyokinesis  and  in  part 
by  direct  division.  Owhig  to  the  distribution  of  these  cells  they 
apparently  develop  from  the  reticulum.  But  when  one  reviews  the 
literature  on  this  subject  he  hesitates  to  say  that  they  do  develop 
in  this  manner  for  there  are  as  many  theories  as  there  are  writers. 
Ziegler  believes  they  are  formed  for  the  most  part  from  typical 
fibroblasts,  swollen  pathological  forms.  Longcope  is  of  the  opinion 
that  they  are  deri\ed  from  the  reticulum. 

A  cell  which  has  been  prominent  in  this  series  and  referred  to  by 
Symmers,  perhaps  ordinarily  termed  a  giant  mononuclear  cell,  is  a 
large  very  faintly  staining  cell  with  lobed  and  partially  divided 
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pale  nucleus.  The  protoplasm  is  not  always  clearly  defined.  We 
are  beginning  to  place  more  weight  on  this  cell,  as  it  is  quite  as 
common  as  the  Reed  cell  and  seen  many  times  when  there  is  no 
evidence  of  the  latter.  We  believe  it  to  be  a  transition  stage  of 
the  smaller  endothelioid  cells,  these  dividing  by  indirect  division 
to  produce  like  cells  and  by  direct  division  the  stage  referred  to  to 
produce  typical  Reed  cells.  Transitions  from  the  endothelioid  cell 
to  the  Reed  cell  are  clearly  made  out  in  the  various  sections.  This 
is  in  contrast  to  Fabian,  who  believes  they  are  formed  from  large 
lymphocytes,  to  Sternberg,  Symmers,  and  Reed,  who  believe  them 
formed  from  endothelium  of  sinuses,  but  conforms  to  the  views  of 
Longcope. 

The  Reed  cells,  giant  multinuclear  or  sometimes  termed  mulberry 
cell,  appear  as  a  pathognomonic  histological  sign.  At  this  date  the 
description  of  such  a  cell  is  hardly  necessary.  In  17  of  the  23  cases 
this  cell  has  been  found  in  varying  numbers,  containing  from  2 
to  10  nuclei  of  central  and  radial  placement.  In  a  few  instances 
the  nuclei  have  been  of  peripheral  arrangement,  simulating  the 
architecture  of  the  Langhans  giant  cell,  but  the  morphglogy  of  the 
nucleus  is  distinctive. 

Another  cell  type  seen  in  one-quarter  of  the  cases,  which  is  verj' 
scarce  and  not  of  any  value  as  an  aid  to  the  diagnosis,  is  a  large 
clearly-defined  cell  with  rather  small  deeply  staining  nucleus  and 
large  amount  of  eosinophilic  protoplasm.  They  are  seen  occupying 
small  spaces.  The  occurrence  of  eosinophiles  in  this  disturbance  was 
first  noticed  by  Goldman,^^  who  believed  they  were  withdrawn  from 
the  blood  by  some  specific  chemotactic  powers.  This  has  been 
attributed  by  Bunting  to  the  destruction  of  lymphocytes,  poly- 
nuclears  appearing  in  excess  with  the  destruction  of  endothelium. 
Ziegler  speaks  of  their  presence  being  more  common  in  the  fibrosis. 
This  conforms  with  Bunting's  idea,  and  in  reviewing  the  slides  in 
this  connection  there  seems  to  be  this  definite  relation.  They  were 
present  in  large  numbers  in  50  per  cent,  of  cases  and  absent  entirely 
in  six  cases.  Realizing  that  they  rarely  occur  in  large  numbers  in 
other  conditions,  and  never  in  closely  allied  malignant  states,  their 
presence  is  of  some  significance  by  way  of  exclusion. 

Plasma  cells  are  commonly  described  as  an  important  feature, 
but  there  seems  to  be  a  great  diversity  of  oj)inion  in  the  interpreta- 
tion of  the  morphology  of  these  cells.  However,  their  presence  or 
absence  is  of  no  diagnostic  significance.  In  this  study  with  the 
ordinary  stains  they  were  definitely  made  out  in  but  a  few  instances. 

The  fibrosis  manifests  itself  early  in  a  thickening  of  the  capsule 
and  trabecuhe  with  a  dill'usc  fibroblastic  reactiiHi  and  fine  fibrillar 
fibrosis,  the  dilluse  fibroblastic  reaction  being  clearly  made  out 
at  the  onset  of  the  endothelial  reaction.    As  this  process  advances 

'"  Centrall)!.  f.  AIIk.  Path.,  1S92.  iii,  065. 


CUNNINGHAM:   HODGKIN's  DISEASE  883 

the  preponderance  appears  to  arise  from  trahecula',  and  in  very 
late  stages  gives  rise  to  a  picture  designated  as  whirlwind  fibrosis. 
With  the  advent  of  fibrosis,  lymphocytes  become  fewer  and  fewer, 
and  though  widely  disseminated,  there  is  in  reality  an  atrophy. 

The  endotheliod  cells  in  the  same  way  give  place  to  or  in  part  give 
rise  to  the  fibrosis.  Bloodvessels  become  much  thickened,  and 
where  there  is  a  retention  of  germinal  centres  there  is  a  central,  intra- 
and  perifibrosis.  It  is  impossible  to  say  whether  the  giant  cells 
disappear  entirely  or  give  rise  to  the  fibrosis.  The  glands  lose  their 
original  follicular  and  characteristic  pathological  architecture,  and 
the  termination  is  a  loss  of  the  cellular  fibrosis  with  hyalinization. 
This  has  been  designated  by  Symmers^^  as  "healing  in  Hodgkin's." 
The  diagnosis  cannot  be  made  from  such  a  gland  or  differentiated 
from  the  end-results  of  an  acute  lymphadenitis,  tuberculos's,  or 
syphilis.  One,  many,  or  all  these  gradations  may  be  seen  in  one 
gland  or  its  group. 

In  none  of  the  cases  has  there  been  a  clearly-defined  picture  of  a 
transformed  or  superimposed  malignancy.  Case  2.3  was  that  of  a 
middle-aged  man,  who  had  an  axillary  tumor  of  ten  years'  duration. 
At  operation  a  massive  axillary  lymphatic  involvement  with  direct 
extension  into  the  pectoral  muscles  was  found.  The  extension 
resembled  in  all  respects  the  picture  seen  in  the  glands,  lymphocytes 
with  giant  mononucleated  and  multinucleated  cells  and  fibrosis. 
There  is  in  this  case,  undoubtedly,  one  of  the  salient  features  of 
malignancy,  but  the  histolog}'  remains  typical  of  Hodgkin's  disease. 

Vaccines.  In  spite  of  the  recent  findings  of  an  organism  (isolated 
from  glands,  not  Hodgkin's)  similar  to  if  not  identical  with  the 
so-called  B.  hodgkini,  several  cases  have  been  treated  with  vaccines. 

Case  19  was  operated  on  one  year  ago,  and  since  this  time  has  had 
energetic  treatment  (in  the  out-patient  department)  by  a  vaccine 
made  from  B.  hodgkini  obtained  from  the  ]\Iuseum  of  Natural 
History.  He  returned  to  the  hospital  a  few  weeks  ago  and 
several  recurrent  glands  were  excised.  These  were  cultivated  in 
the  operating  room  under  strictly  aseptic  conditions,  on  egg  media, 
glycerin-phosphate-potato-agar,  and  the  ordinary  media,  and  all 
tubes  were  sterile  at  the  end  of  one  month. 

Case  17  has  been  treated  with  vaccines  and  Roentgen-ray  for  one 
year.  Although  she  feels  in  better  health  the  glands  are  larger  and 
the  breast  is  infiltrated.''- 

Cases  16  and  24  have  progressed  with  constantly  increasing  and 
long-continued  dosage.  They  have  had  a  fair  trial,  but  since  this 
organism  is  not  the  specific  cause  it  seems  futile  and  a  waste  of  time 
and  material  to  continue. 


31  New  York  Med.  Jour.,  May  20.  1911. 

32  Under  Rociitgen-ray  treatment  alone    all   glands  have  reduced  greatly  in  size, 
and  the  breast  has  returned  to  normal. 
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Summary  of  Blood  Findings.  For  this  summary  only  those 
blood  examinations  which  have  been  studied  and  later  reviewed  by 
Dr.  Warren  are  considered.  Several  examinations  were  made  on 
10  of  the  cases,  and  the  average  is  found  to  be  as  follows: 
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With  some  of  the  other  cases  the  hemoglobin  has  varied  between 
40  and  110  Sahli  corrected  and  the  red  cells  from  2,944,000  to  nor- 
mal. These  two  units  vary  directly  with  the  course  and  severity  of 
the  disease,  and  are  of  no  diagnostic  importance. 

The  total  leukocytic  count  and  differential  is  a  very  variable  fac- 
tor. It  does  not  seem  to  bear  any  direct  relation  to  the  duration  of 
the  process.  Considering  the  microscopic  pathology  we  fail  to  find 
evidence  of  acute  inflammatory  reaction  (necrosis  or  polynuclear 
infiltration)  in  these  cases  with  high  leukocytosis.  It  is,  however, 
dependent  on  the  severity  or  toxicity  of  the  case  and  remains  high 
in  this  type  of  case  when  the  tem])erature  drops  to  normal.  This 
leaves  us  to  account  for  it  for  the  greater  part  on  the  extent  of 
involvement  of  the  lymphatics  and  internal  organs.  ^  ery  good 
examples  are  offered  in  Cases  4  and  20,  the  former  reaching  104,000 
the  latter  112,000.  Both  these  cases  presented  an  extensive  general 
involvement.    A  leukopenia  was  observed  in  only  one  case  (Case  10). 

In  the  differential  counts  the  polynuclears  are  relatively  and  abso- 
lutely increased,  the  lowest  being  53  per  cent,  and  the  highest  97 
per  cent.    Blood  ])latelets  are  increased. 

As  seen  in  the  table  of  blood  findings  the  transitionals  are  found 
to  be  variable,  though  in  general  increased,  in  seven  of  these  being 
over  5  per  cent.,  the  highest  being  12.0  per  cent.,  the  average  (>.(> 
per  cent.  The  series  is  too  small  to  lay  too  much  stress  on  the 
diagnostic  importance  of  a  high  transitional  count,  which  is  con- 
sidered by  Bunting  to  be  diagnostic  when  accompanied  by  chronic 
lymi)hatic  enlargement.  We  have  recently  had  a  case  of  primary 
large  round-cell  sarcoma  of  the  mediastinum  with  extension  to 
clavicular  glands  which  ga\'e  a  transitional  dilf(Tcntial  of  b>.:i  jht 
cent.  A  mistaken  diagnosis  from  blood  findings  alone  could  easily 
have  been  made  in  this  case.  l*'or  years  a  rclatixc  Iymj)hocytosis 
had  been  considered  the  usual  finding,  but  none  of  the  late  reports 
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show  this.  In  over  33  counts  the  average  was  14  per  cent.,  and 
30  to  40  i)er  cent,  is  unusual.  The  conchisions  from  such  a  small 
series  are  not  of  much  value,  for  the  picture  is  quite  a  variable  one. 
The  quotation  of  Fabian''^  in  this  particular  seems  quite  appropriate: 
"The  blood  picture  changes  in  one-fifth  part  of  an  observation." 


No. 

Case. 

Adm.  No. 

Case  index. 

Path.  No. 

Result. 

1 

L.  M. 

May  24, 

1909 

286 

Lost  trace. 

2 

P.  B. 

B-1 

July   18, 

1909 

588 

Lost  trace. 

3 

F.  DeM. 

B-181 

Feb.   17, 

1910 

1910 

Lost  trace. 

4 

S.  J. 

B-257 

Dec.  24, 

1910 

2056 

Died. 

5 

H.  S. 

A-742 

Aug.  18, 

1910 

3530 

Living;  recurrence. 

6 

M.  D. 

A-1439 

D-3656 

7736 

5568 

f  5503 
1  8938 

Died. 

7 

M.  Gr. 

D-1554 

Feb.   11, 

1911 

Lost  trace. 

8 

J.  C. 

A-1819 

July   19, 

1911 

6897 

Died. 

9 

A.  H. 

D-1893 

July   17, 

1911 

6572 

Lost  trace. 

10 

F.  K. 

B-2000 

Oct.    10, 

1911 

7653 

Died. 

11 

A.  V. 

H-2218 

Dec.  25, 

1911 

8300 

Lost  trace. 

12 

Mr.  F.  P.  P. 

2888 

Aug.     5, 

1912 

B-323 

In  good  health. 

13 

G.  S. 

D-3998 

Died  (?) 

14 

G.  S. 

D-3998 

Aug.     9, 

1912 

B-355 

Died  (?) 

15 

r.  s. 

A-4862 

May     7, 

1912 

B-3183 

Died. 

16 

W.  B. 

B-4380 

Oct.      4, 

1912 

B-4529 

Recurrence. 

17 

E.  L. 

A-5070 

April  30, 

1914 

B-6581 

Active. 

18 

P.  B. 

A-6036 

May  18, 

1914 

B-6780 

Lost  trace. 

19 

A.  B. 

A-4987 

May  19, 

1914 

B-6838 
f  7608 

Active. 
Died. 

20 

M.  G. 

A-2245 

Sept.  28, 

1911 

1  7675 
1  7814 
[  8744 

21 

P.  Q. 

B-6071 

Mar.    4, 

1914 

B-7045 

Died. 

22 

M.  S. 

D-6192 

June    5, 

1914 

B-7028 

Living  (metaplasia). 

23 

D.  C. 

May    5, 

1912 

B-9606 

Dead  (?) 

24 

O.G. 

A-5472 

Dec.     1, 

1914 

B-8762 

Active. 

Conclusions.  1.  Dorothy  Reed  Ilodgkin's  is  not  a  type  but  the 
classical  picture;   it  stands  as  a  distinct  entity. 

2.  The  prognosis  of  Hodgkin's  disease  is  difficult.  It  is  impossible 
to  say  that  a  case  is  cured. 

3.  The  treatment  is  excision  of  all  foci  of  infection  and  Roentgen- 
rays. 

4.  Vaccines  are  of  no  value. 

5.  For  diagnosis  in  lymi)hatic  disturbances  more  than  one  gland 
should  be  obtained. 

6.  The  following  evidence  is  given  to  support  it  as  an  infection, 
bacterial  or  ])rotozoan  in  origin:  (a)  the  histology  is  that  of  an  in- 
flammatory reaction;  (h)  injections  of  gland  emulsions  have  caused 
temporary  lymphatic  enlargement   in   lower  animals   (literature); 
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(c)  the  fever  resembles  closely  that  of  other  infections;  (d)  the 
leukocytosis;    (e)  the  exudate  when  serous  surfaces  are  involved. 

7.  The  specific  organism  has  not  been  isolated.  A  detailed  report 
will  appear  later  to  support  this. 

In  concluding,  I  wish  to  thank  Dr.  AVarren  and  Dr.  Mann  who 
have  made  this  work  possibly  by  their  stastistics  and  cooperation, 
and  Dr.  ]\IcCreery  for  his  earlier  work  on  the  histories. 


THE  CITRATE  METHOD  OF  BLOOD  TRANSFUSION  IN 
CHILDREN. 

By  Richard  Lewisohn,  ^I.D., 

NEW   YORK    CITY. 

The  citrate  method  of  blood  transfusion  which  I  described  in 
January,  1915,^  has  rapidly  gained  great  popularity.  Theoretical 
objections  against  the  mixture  of  blood  with  an  anticoagulating 
substance  have  been  overcome  by  practical  experience.  This  has 
proved  that  the  citrated  blood  is  clinically  as  effectual  as  pure  blood. 
The  great  simplicity  of  the  method,  which  makes  blood  transfusion 
technically  as  easy  as  an  ordinary  saline  infusion,  has,  of  course, 
widened  the  applicability  of  the  former,  even  in  smaller  commu- 
nities, and  will  certainly  serve  to  popularize  blood  transfusion. 

The  effectiveness  of  citrate  of  soda  as  an  anticoagulant  is,  of 
course,  nothing  new.  In  fact,  we  all  know  that  for  many  years  it 
has  been  used  quite  extensively  in  the  laboratories  for  the  purpose 
of  preventing  blood  from  clotting.  The  dose  used  for  this  purpose 
was  1  per  cent. 

I  have  often  wondered  why  so  much  time  has  been  spent  in 
devising  technically  most  complicated  methods  (vessel  anastomosis, 
syringes,  etc.)  instead  of  applying  this  well-known  drug  in  human 
blood  transfusion. 

The  answer  is  given  in  the  exi)erimenta]  part  of  my  work,  which 
I  publislied  in  detail  a  few  months  ago.'  These  experiments  brought 
to  hght  two  important  facts; 

1.  That  it  is  unnecessary  to  use  1  per  cent,  sodium  citrate  to 
prevent  coaguhition  of  the  blood,  but  that  0.2  per  cent,  suffices. 

2.  Tliat  sodium  citrate  used  at  the  ratio  of  1  per  cent,  would 
prove  fatal  in  hirgc  transfusions  of  blood  (1000  c.c). 

This  last  fact  answers  the  question  why  sodium  citrate  lias  not 
been  ap])Hcd  before  in  human  blood  transfusion.  The  fear  that  this 
anti-coagulant  might  prove  to  be  toxic  when  used  in  large  doses  is 

'  M.-rl.Hcc.  N'rw^Vuik,  IIU.-).  Ixxxvii.  141. 
»  Surg.,  Gyiioc.  and  Oljstet.,  1015,  xxi. 
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a  well-founded  one.  That  sodium  citrate  may  be  safely  applied 
for  intravenous  injection  of  large  quantities  of  blood,  without  risk 
or  danger  to  the  patient  is  based  on  the  fact  that  my  experiments 
showed  that  a  mixture  of  0.2  per  cent,  citrate  of  soda  is  sufficient 
to  prevent  coagulation. 

These  results  of  my  animal  experiments  were  of  special  impor- 
tance on  account  of  another  publication  on  this  subject  which 
appeared  contemporaneously  with  mine.  Weil^  reported  that  he 
had  injected  up  to  350  c.c.  of  blood  mLxed  with  3.5  grams  of  sodium 
citrate.  He  had  used  this  large  dose  of  citrate  because,  evidently 
through  some  error  in  his  experiments,  he  had  come  to  the  conclu- 
sion that  1  per  cent,  sodium  citrate  (/.  e.,  the  dose  used  in  labora- 
tory work)  was  necessary  to  prevent  coagulation.  There  was  no 
warning  in  his  paper  against  the  possible  toxicity  of  sodium  citrate 
at  the  1  per  cent,  ratio.  'Sly  animal  experiments  show  conclusively 
that  if  anybody  had  applied  Weil's  dose  for  a  large  transfusion  on 
the  human  being  the  results  would  have  been  fatal.  The  citrate 
method,  which  has  proved  harmless  and  efficient,  when  applied  at 
the  0.2  per  cent,  ratio,  would  surely  have  been  abandoned  after  a 
few  trials  if  my  experiments  had  not  pointed  out  the  toxicity  of 
WeU's  dose  and  thus  prevented  others  from  using  citrate  at  the 
ratio  of  1  per  cent. 

The  atoxicity  of  sodium  citrate  at  the  0.2  per  cent,  ratio  {i.  e.,  2 
grams  of  sodium  citrate  to  1000  c.c.  of  blood)  is  best  proved  by  the 
use  of  this  method  for  transfusion  of  blood  in  small  children.  Blood 
transfusion  in  infants  has  great  possibilities.  Melena  neonatorum, 
primarj^  and  secondary  anemias,  typhoid  hemorrhages,  some  cases  of 
marasmus,  etc.,  yield  remarkably  well  to  blood  transfusions  and 
often  show  most  startling  results.  All  the  older  methods  presented 
the  greatest  technical  difficulties  when  applied  in  these  little  infants, 
and  therefore  blood  transfusion  has  not  been  used  sufficiently  in 
small  children. 

The  technic  is  exactly  the  same  as  described  for  adults.''  The 
donor's  vein  can  be  punctured  proximally  or  distally,  the  direction 
to  be  chosen  according  to  the  individual  case,  whichever  way  the 
blood  runs  with  the  greatest  facility  into  the  glass  receptacle. 
The  blood  is  mixed  in  the  glass  jar  with  a  2  percent,  sterile  solution 
of  sodium  citrate  at  the  ratio  of  1  to  10  (i.  e.,  10  parts  of  solution 
to  100  c.c.  of  blood).  For  the  reintroduction  of  the  blood  a  very 
fine  needle  or  cannula  can  be  chosen.  Thus  one  can  inject  the 
blood  even  in  small  children  through  a  superficial  arm  vein  of  the 
finest  caliber.  This  obviates  any  extensive  dissection.  By  using 
so  fine  a  needle  one  assures  the  slow  injection  of  the  blood  and 
prevents  the  danger  of  sudden  overloading  of  the  circulatory  sys- 
tem.    The  salvarsan  flask  is  attached  to  a  stand  and  the  blood 

'  Jour.  Amer.  Med.  Assn.,  191.5,  Ixiv.  425;  Clin.  Conf.,  Mt.  Sinai  Hosp.,  Jan.,  1915. 
*  Loc.  cit. 
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allowed  to  run  into  the  vein  drop  by  drop  (in  1  case  the  injection 
of  350  c.c.  thus  took  nearly  an  hour,  and  the  three-year-old  child 
stood  this  rather  large  quantity  of  blood  very  well,  just  on  account 
of  the  slow  injection). 

Among  the  30  cases  of  blood  transfusion  in  which  I  used  the 
citrate  method  7  were  children. 

The  first  child  in  whom  the  new  method  was  applied  was  a  boy, 
aged  five  years,  with  extensive  burns.  He  received  two  trans- 
fusions of  150  c.c.  of  blood.  His  hemoglobin  was  raised  from  42 
to  72  per  cent.  The  improvement  in  the  general  condition  of  the 
child  was  most  remarkable. 

The  second  case  was  a  child,  aged  three  years,  with  hemorrhages 
from  the  intestinal  tract.  This  child  received  its  first  transfusion 
(Lindeman's  method)  in  August,  1914.  The  hemorrhages  then 
stopped  for  six  months.  The  patient  was  readmitted  to  the  hos- 
pital in  February,  1915,  on  account  of  the  recurrence  of  hemorrhages. 
A  second  transfusion  of  200  c.c.  of  blood  (citrate  method)  from 
the  father  of  the  child  failed  to  stop  the  hemorrhages.  An  explora- 
tory laparotomy  was  then  decided  upon,  preceded  by  another  trans- 
fusion of  450  c.c.  of  citrated  blood.  An  exploration  of  the  stomach 
and  duodenum  was  negative.  Two  weeks  later  the  hemorrhages 
began  again,  and  since  the  child  was  very  anemic,  another  trans- 
fusion was  advised;  this  time  the  Unger  method  was  used.  The 
improvement  following  this  transfusion  was  only  temporary  and 
a  fifth  transfusion  (citrate  method)  was  given  in  ]\Iay,  1915.  Since 
then  the  child  has  picked  up  wonderfully.  The  hemorrhages  have 
stopped  entirely.  The  child  appears  to  be  in  perfect  health;  but 
palpation  of  the  abdomen  now  reveals  an  enlarged  spleen.  This 
probably  explains  the  hemorrhages  from  the  stomach.  This  case 
shows  how  much  can  be  accomplished  by  repeated  blood  transfu- 
sions. In  regard  to  the  new"  method  it  shows  that  citrated  blood 
is  as  efficient  as  unmixed  blood.  The  reason  that  the  clinical  result 
of  the  last  transfusion  was  so  much  better  than  that  of  the  three 
previous  transfusions  (two  done  w'ith  the  citrate  method  and  one 
with  the  Unger  method),  is  ])robably  based  on  the  fact  that  the  blood 
of  the  last  donor  was  exceptionally  well  adapted  for  this  cliild's 
blood.  We  know  very  little  about  the  relative  values  of  the  blood 
of  different  donors.  But  it  certainly  is  advisable,  in  cases  where 
one  transfusion  failed  to  give  good  results,  to  try  another  donor. 

The  third  case  was  a  child,  aged  six  months,  suffering  from  an 
aplastic  anemia.  The  child  received  two  transfusions,  each  of 
100  c.c.  The  baby  had  remarkal)ly  improved  and  showed  an 
excellent  color.  The  child  was  readmitted  two  weeks  later  on 
account  of  severe  gastro-enteritis,  to  which  it  succumbed  on  August 
15,  1915.  In  little  infants  a  small  amount  of  blood  ougiit  to  be 
introduced  repeatedly  in  order  to  safeguard  against  sudden  over- 
loading of  the  circulatorv  svstem. 
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The  fourth  case  was  a  niiie-months-old  l)al)y;  the  indication  for 
transfusion  was  a  severe  anemia.  The  child  received  100  c.c.  of 
blood  and  the  hemoglobin  was  raised  from  l(i  to  2(5  per  cent.  The 
child's  condition  was  decidedly  improved.  This  was  the  only  case 
in  this  series  which  had  (piite  a  severe  reaction  (rise  of  temperature 
to  102°  F.  without  chill)  following  the  transfusion. 

The  fifth  case  seems  to  me  to  be  the  most  interesting  in  this 
series.  A  seven-year-old  girl  had  profuse  intestinal  hemorrhages 
on  the  fourteenth  day  of  typhoid  fever.  The  hemorrhages  were  so 
profuse  that  the  child  was  in  a  dying  condition;  she  was  uncon- 
scious and  the  radial  pulse  was  not  palpable.  An  immediate  trans- 
fusion was  done;  the  blood  was  taken  from  the  mother;  400  c.c. 
of  blood  were  transfused.  The  change  in  the  condition  of  the  child 
was  most  remarkable.  She  reacted  while  she  was  receiving  the 
blood  and  the  pulse  reappeared.  The  hemorrhages  stopped  and 
no  further  bleeding  occurred  during  the  course  of  the  illness.  The 
disease  ran  a  very  severe  course,  and  to  combat  the  marked  sepsis 
a  second  transfusion  was  deemed  advisable.  This  was  again  done 
by  the  citrate  method,  three  weeks  after  the  first  transfusion. 
The  symptoms  of  severe  typhosepsis  were  not  changed  by  this  trans- 
fusion and  the  child  died  seven  weeks  after  the  onset  of  her  illness. 
It  is  interesting  to  note  that  this  child  had  a  very  marked  anaphyl- 
actic reaction  after  the  first  transfusion,  though  the  blood  was 
taken  from  the  mother.  Xo  reaction  occurred  after  the  second 
transfusion,  for  which  a  professional  had  been  selected  and  properly 
tested.  This  case  tends  to  show  that  theoretical  objections  against 
citrated  blood  are  not  based  on  facts;  on  the  contrary,  the  citrate 
transfusion  ought  to  be  the  method  of  choice  in  hemorrhages, 
because  the  coagulation  time  of  the  recipient's  blood  is  shortened 
immediately  after  the  introduction  of  citrated  blood. 

The  sixth  case  was  a  three-year-old  boy,  a  hemophiliac,  who 
was  very  much  exansanguinated  from  a  severe  hemorrhage  (bite  o 
the  tongue)  which  had  lasted  for  twenty-four  hours.     lie  received 
2.50  c.c.  of  citrated  blood  and  the  bleeding  stopped  immediately; 
his  hemoglobin  was  raised  from  19  to  39  per  cent. 

The  last  case,  the  youngest  in  this  series,  was  a  baby,  aged  twenty 
days,  which  had  been  bleeding  since  its  birth  from  the  umbilicus; 
80  c.c.  of  citrated  blood  sto])ped  the  hemorrhages  immediately  and 
permanently;   the  baby  was  taken  home  a  few  days  later. 
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^NIoDERX  Aspects  of  the  Circulation  in  Health  and  Disease. 
By  Carl  J.  AYiggers,  M.D.,  Assistant  Professor  of  Physiology 
in  Cornell  University  INIedical  College.  Pp.  361 ;  104  illustrations. 
Philadelphia  and  New  York:  Lea  &  Febiger,  1915. 

The  ever-increasing  knowledge  of  the  physiology  and  the  patho- 
logical physiology  of  the  circulation,  through  the  studies  of  both 
the  physiologist  and  clinician,  makes  necessary  a  book  or  a  mono- 
graph on  the  subject  available  to  those  who  are  unable  to  follow 
the  large  amount  of  literature  upon  the  subject.  To  supply  this  need. 
Dr.  "Wiggers,  long  a  student  of  the  circulation,  has  brought  out 
the  present  work.  The  monograph  is  divided  into  three  parts: 
part  one  deals  with  the  present-day  conception  of  the  maintenance 
of  the  circulation  in  health;  part  two  describes  the  graphic  methods 
of  studying  the  circulation  for  the  clinician;  and  part  three  correlates 
the  first  two  parts  with  the  simpler  methods  of  diagnosis  availaJ[)le 
at  the  bedside.  With  the  subject  matter  arranged  in  this  manner, 
one  is  enabled  to  follow  readily  the  application  of  the  physics 
of  the  circulation  to  pathological  processes,  so  that  the  in- 
formation derived  thereby  is  of  use  in  the  study  of  clinical 
material.  This  book  is  not  written  solely  for  the  man  who  wishes 
to  be  thought  up  to  the  minute,  but  is  in  truth  for  the  man  who 
wishes  to  know  and  to  study  a  clear  and  thorough  exposition  of  the 
modern  concept  of  the  cardiovascular  system  which  has  revolu- 
tionized this  branch  of  medicine  in  the  past  ten  years.  One  learns 
the  rationale  of  the  uses  and  the  interpretation  of  the  results  from  the 
use  of  the  sphygmomanometer,  the  electrocardiograph,  the  phono- 
cardiograph,  the  i)olygraph,  and  other  instruments  of  precision 
employed  in  the  study  of  the  circulation.  The  aid  that  the  work 
is  bound  to  give  those  interested  in  clinical  medicine  will  insure 
for  it  a  marked  success  and  a  particularly  hearty  reception  from 
those  who  wish  to  know  exactly  the  whys  and  wherefores  of  the 
various  procedures  in  the  study  of  the  circulation.      J.  IT.  M.,  Jh. 


SoziALE  Pathologie.  Von  Prof.  Dr.  med.  Alfred  Grotjaiin, 
Berlin.  Second  edition.  Pp.  532.  Berlin:  Verlag  von  August 
Hirschwald,  1915. 

The  second  edition  of  this  work  comes  enriched  by  three  years' 
experience  the  author  has  enjoyed  while  in  charge  of  tiie  Section 
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on  Social  Hygiene  in  the  Hygienic  Institute  of  the  University  of 
BerHn.  While  he  has  set  himself  a  very  ambitious  task  both  as  to 
size  and  complexity,  he  has  performed  it  in  a  most  interesting 
fashion,  has  furnished  a  great  deal  of  valuable  material,  and,  through 
the  manner  in  which  he  has  utilized  this  material  to  mould  broad 
general  concepts  in  regard  to  the  relation  between  disease  and 
social  questions,  has  definitely  supported  his  claim  to  originality. 

The  work  contains  two  main  divisions,  a  special  and  a  general 
part.  The  first  deals  with  a  vast  number  of  individual  diseases, 
such  as  individual  acute  and  chronic  infections,  circulatory  diseases, 
respiratory  diseases,  sexual  diseases,  nervous  and  mental  diseases, 
occupational  diseases,  diseases  particularly  affecting  women,  infants 
and  children,  surgical  diseases,  ocular  diseases,  and  others.  Each 
disease  in  turn  receives  a  systematic  investigation  to  determine 
social-pathological  data,  such  as  the  frequency  of  the  particular 
disease,  the  amount  of  disability  and  loss  of  income  it  occasions, 
the  prevalence  of  slight  and  abortive  forms  of  the  disease,  the 
broad  etiology  of  the  disease,  entailing  a  consideration  of  habits 
nutrition,  environment  at  home  and  at  work,  etc.,  the  effect  of  the 
disease  on  social  conditions,  medical  treatment,  insurance,  and, 
particularly,  the  social  treatment  and  prevention  of  the  disease. 

This  first  part  giving  individual  consideration  to  each  special 
disease  prepares  the  way  for  the  second  part  dealing  Avith  problems 
of  wider  range.  The  relative  importance  from  a  social  stand-point 
of  different  groups  of  diseases,  and  especially  the  great  influence  of 
the  diseases  of  infants,  children  and  women,  the  relation  of  the 
physician  to  social  medicine,  the  relation  of  social  status  to  disease, 
the  results  of  disease,  for  example,  in  shortening  life  and  in  limiting 
income,  are  discussed.  The  value  of  segregation  in  the  case  of 
many  diseases  is  emphasized.  Problems  associated  with  degen- 
eracy and  eugenics  receive  very  special  consideration.  The  author 
is  particularly  interested  in  the  subject  of  the  prevention  of  con- 
ception, first,  as  a  preventive  of  the  transmission  of  diseases  or 
diseased  tendencies,  second,  as  a  means  in  certain  cases  to  obtain 
fewer  and  more  vigorous  offspring,  and,  third,  as  a  real  danger,  if 
it  is  abused  to  the  extent  of  unduly  reducing  the  birthrate.  A 
steadily  falling  birth-rate  he  considers  far  more  destructive  for  the 
German  race  than  even  the  war  now  raging  between  the  Germans 
and  the  English.  However,  a  falling  birth-rate  that  may  be  detri- 
mental to  a  nation  as  a  whole  at  our  present  stage  of  uncivilization, 
is  not  demonstrated  by  the  author  to  be  necessarily  injurious  to 
the  individual  himself,  except  as  a  part  of  that  nation. 

It  would  be  impossible  to  summarize  the  author's  views  or  discuss 
his  conclusions  in  a  brief  review.  Many  of  the  questions  presented 
are,  and  will  long  remain,  unsettled.  In  regard  to  many  of  the 
subjects  in  which  science  has  clearly  shown  the  path  to  follow, 
the  difficult  task  still  remains  to  see  that  the  proper  measures  are 
carried  out.  C.  M.  ^I. 
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The  Clinics  of  John  B.  Murphy,  M.D.,  at  ]\Iercy  Hospital, 
Chicago.  Vol.  IV,  No.  3,  June,  1915.  Pp.  190;  90  iilustrations. 
Philadelphia  and  London:    W.  B.  Saunders  Company,  1915. 

The  most  important  feature  of  this  number  of  Murphy's  Clinics 
is  "A  Clinical  Talk  on  the  Diagnosis  of  Injuries  of  the  Carpus," 
a  subject  which  fully  justifies  the  addition  of  fifty-eight  pages  to 
the  current  literature.  The  more  common  injuries  and  their 
diagnostic  signs  are  admirably  presented  from  the  stand-point 
of  anatomic  reasoning  and  are  well  illustrated  by  drawings  and 
roentgenograms.  The  clinical  aspects  of  four  selected  cases  empha- 
size the  possibility  of  accurate  diagnosis  and  the  necessity  for 
appropriate  treatment  in  a  class  of  fractiu-es  and  dislocations  not 
infrequently  neglected.  In  "A  Talk  on  Appendicitis,"  Dr.  Murphy 
makes  the  astounding  statement  that  "the  average  hospital  mor- 
tality rate  is  just  a  little  over  10  per  cent."  The  statistics  are 
taken  from  the  printed  annual  reports  of  hospitals,  and  include 
appendicitis  cases  of  all  classes.  Dr.  William  J.  ]\Iayo  gives  a  talk 
on  "Unsuccessful  Gastro-enterostomy  for  Ulcer:  An  Analysis  of 
its  Causes,  Suggestions  for  Better  Technic."  His  final  statement, 
"Looked  upon  as  a  whole,  I  think  nothing  in  the  field  of  surgery 
has  given  such  good  results  as  the  operative  treatment  of  ulcer  of 
the  stomach  and  duodenum,"  suggests  the  thought  that  many 
surgeons  will  have  to  gain  an  experience  w-ith  the  more  modern 
principles  and  master  the  best  technic  before  they  can  share  this 
optimism. 

In  the  nine  cases  of  various  types  with  Dr.  ]\Iur]:)hy"s  comments 
and  the  descriptions  of  operations,  the  reader  will  find  new  ideas, 
and  perhaps  old  ideas  presented  in  a  new  way,  in  sufficient  number 
to  commend  this  number  of  the  Clinics.  G.  M.  L. 


The  Clinics  of  John  H.  Mtki'iiy,  ]M.1).,  at  ^lercy  Hospital, 
Chicago.  Vol.  IV,  No.  4,  August,  1915.  Edited  by  Du.  P.  (;. 
Skillern,  Jr.,  of  Philadelphia.  Philadelphia  and  London:  W. 
B.  Saunders  Company,   1915. 

The  August  number  of  Mnrphif's  Clinics  is  edited  1)\  Dr.  V.  (J. 
Skillern,  Jr.,  of  Philadelphia,  and  gives  a  summary  of  each  case. 
There  are  tiiirty-two  headings,  an  unusually  large  proportion  of 
which  deal  with  the  surger\'  of  the  nervous  system  and  are  dis- 
cussed by  Dr.  Mix.  The  sununary  will  be  found  useful  to  the 
regular  subscril)er  who  cannot  sj)are  the  time  to  read  what  had 
already  hvru  eoxered  in  previous  lunnbers  and  the  frtN|uent  ref(T- 
ences  will  enable  the  new  reader  readily  to  find  tiie  collateral 
subjects  in  former  xdlumes. 
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The  reviewer  cannot  feel  convinced  that  treatment  of  the  primary 
lesion  of  syphilis  with  sodinm  cacodylate  masters  the  syphilis 
problem.  In  the  case  of  papilloma  of  the  bladder  it  is  noted  that 
the  three  glass  test  is  dwelt  upon  as  a  method  of  determining  the 
source  of  hematuria  and  that  mention  of  cystosco])y  is  not  made. 
In  the  case  of  "Typhoid  Spondylitis  in  a  Typhoid  Carrier,"  drain- 
age of  a  macroscopically  normal  gall-bladder  and  removal  of  a 
symptomless  appendix  furnish  a  striking  illustration  of  how  arthri- 
tis cases  are  handled.  There  are  so  few  roentgenograms  of  typhoid 
spine  on  record  that  it  is  to  be  regretted  that  there  is  no  mention 
of  Roentgen-rav  examination  in  this  case.  G.  M.  L. 


Applied  Immunology.     The  Practical  Application  of  Sera 

AND      BaCTERINS      PrOPHYLACTICALLY,      r)lA(iNOSTICALLY,      AND 

Therapeutically,  with  an  Appendix  on  Serum  Treatment 
OF  Hemorrhage,  Organotherapy,  and  Chemotherapy.  By 
B.  A.  Thomas,  A.M.,  M.D.,  Professor  of  Genito-urinary  Surgery 
in  the  Polyclinic  Hospital  and  College  for  Graduates  in  Medicine; 
Instructor  in  Surgery  in  the  Tniversity  of  Pennsylvania;  Asso- 
ciate in  the  ^Yilliam  Pepper  Laboratory  of  Clinical  Medicine,  and 
R.  H.  Ivy,  ]\I.D.,  D.D.S.,  Assistant  Instructor  in  Surgery  in 
the  University  of  Pennsylvania;  Instructor  in  Genito-urinary 
Surgery  in  the  Polyclinic  IIosi)ital  and  College  for  Graduates 
in  ^Medicine,  Philadelphia.  Pp.  359;  o  colored  inserts  and  (iS 
illustrations.  Philadelphia  and  London:  .1.  B.  Lippincott 
Company,  1915. 

Unlike  the  farmer's  basket  of  ai;])les,  this  excellent  book  presents 
its  faults  in  the  opening  chapters  and  thereafter  impro\es  steadily 
in  worth  and  lucidity  to  the  end.  At  the  worst  the  faults  are  not 
imi)ortant  and  consist  of  a  certain  carelessness  in  writing,  especially 
in  the  introduction,  and  at  times  of  a  lack  of  that  i)roi)er  distri- 
bution of  emphasis  which  is  so  hclj)ful  to  the  uninitiated.  Thus 
isocytolysins  are  mentioned  impartially  with  toxins  and  agglu- 
tinins, and  such  subjects  as  the  antityphoifl  extract  of  Jez,  anti- 
carcinomatous  extracts,  and  the  use  of  crotalin  in  ei)ilepsy  are 
enumerated  merely  to  be  condemned.  Ai)])arcntly  the  isolation  of 
the  rabies  organism  takes  place  between  the  twelfth  and  the  sixty- 
fourth  pages. 

Unhesitatingly,  however,  it  may  be  stated  that  the  book  suc- 
ceeds most  admirably  in  its  object  "to  crystallize  and  detail  the 
practical  phases  of  serum  and  bacterin  application  in  medicine, 
thereby  enabling  the  student  and  general  practitioner,  with  even 
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a  slight  laboratory  experience,  to  appreciate  the  significance  of, 
and  more  competently  apply  the  principles  underlying,  immu- 
nology." No  more  satisfactory  brief  description  of  the  Widal  phe- 
nomenon, the  Wassermann  test,  tuberculin  tests  and  tuberculin 
therapy  has  been  published.  The  opsonic  index  and  bacterial  inoc- 
ulations receive  attention  disproportionate  perhaps  to  the  other 
chapters,  but  certainly  not  to  the  importance  of  these  topics. 
Finally,  the  appendices,  especially  that  on  chemotherapy  and 
the  various  necessary  technics,  add  still  further  to  the  usefulness 
and  value  of  this  very  satisfactory  work.  O.  H.  P.  P. 


Radiography,  X-ray  Therapeutics,  and  Radium  Therapy.  By 
Robert  Knox,  M.D.  (Edin.),  M.R.C.S.  (Eng.),  L.R.C.P. 
(Lond.),  Hon.  Radiographer,  King's  College  Hospital,  London; 
Director,  Electrical  and  Radiotherapeutic  Department,  Cancer 
Hospital,  London,  etc.  Pp.  406;  64  plates,  246  illustrations, 
and  frontispiece  in  color.  New  York :  The  IMacmillan  Company, 
1915. 

The  author  of  this  admirable  book  is,  by  way  of  introduction, 
a  well-known  English  roentgenologist  whose  talent  is  recognized 
on  both  continents.  His  connections  with  numerous  hospitals  and 
in  the  capacity  of  editor  of  the  Archices  of  the  Roentgen  Ray,  having 
recently  succeeded  Dr.  Deane  Butcher,  are  additional  indications 
of  his  high  standing  among  roentgenologists  of  his  own  country. 
The  English  language  is  lamentably  weak  in  books  on  roentgen- 
ology, which  are  of  use  to  those  specializing  in  this  branch  or  that 
can  be  safely  recommended  to  those  beginning  a  study  of  the  sub- 
ject, but  this  is  one  of  the  very  best  so  far  published  in  this  lan- 
guage. It  is  concise  and  at  the  same  time  coniprehensi\e,  and 
with  a  very  few  exceptions  is  thoroughly  up-to-date,  embodying 
the  most  modern  views  and  methods  and  showing  conversance  with 
the  latest  literature.  It  is  a  book  that  can  be  of  service  to  the 
roentgenologist  and  radium  tlierai)eutist,  and  is  one  of  the  very 
few  that  may  be  recommended  to  the  student  with  a  ^•iew  of  sup- 
plying him  with  useful  knowledge  without  fear  that  he  may  be 
■misinformed  or  misled.  A  section  of  reasonable  length  is  devoted 
to  the  description  and  use  of  diiferent  forms  of  Roentgen-ray  appara- 
tus and  tubes,  with,  quite  naturally  perhaps,  a  decided  loaning 
toward  those  of  foreign  design.  One  chapter  deals  with  modern 
methods  of  localization  of  foreign  bodies,  which  has  become  a  most 
iniportatit  use  for  Ro(>ntgen-ray  work  abroad  during  the  jiast  year. 
A  xcry  useful  and  instructive  section  is  d(>vot(^l  to  a  roentgenologic 
study  of  normal  bones  and  joints  and  of  bone  (hnelopment.     In  his 
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presentation  of  gastro-intestinal  diagnosis  the  author  is  extremely 
conservative,  and  possibly  too  much  so,  although  he  can  hardly 
be  criticised  for  this  in  view  of  the  rapid  strides  being  made  in  this 
department  of  roentgenology  and  the  numerous  and  radical  changes 
constantly  being  made  in  technic.  The  diagnosis  of  conditions  of 
the  thoracic  viscera  and  urinary  tract  is  far  above  any  criticism. 
The  entire  diagnostic  section  is  profusely  illustrated  by  an  excellent 
selection  of  reproductions,  for  the  appearance  of  which  the  pub- 
lishers deserve  the  greatest  praise.  x\bout  one-third  of  the  book 
is  devoted  to  roentgen  and  radium  therapeutics.  The  author's 
description  of  roentgen  technic  is  concise  but  thorough,  and  the 
freedom  of  the  text  from  case  reports  is  commendable.  The  section 
on  radium  therapy  is  preceded  by  a  chapter  on  physics  of  radium, 
by  Mr.  C.  E.  S.  Phillips.  In  conclusion,  this  book  can  be  con- 
scientiously recommended  to  roentgenologists  for  reference,  to 
physicians  and  surgeons  as  a  means  of  increasing  their  knowledge 
of  the  subjects  discussed,  and  to  the  student  in  roentgenology  as  a 
text-book.  H.  K.  P. 


A  Laboratory  Manual  and  Text-book  of  Embryology.  By 
CiL\RLES  William  Prentiss,  A.M.,  Ph.D.,  late  Professor  of 
Microscopic  Anatomy  in  the  Northwestern  JNledical  School, 
Chicago.  Pp.  400;  369  illustrations.  Philadelphia  and  London: 
W.  B.  Saunders  Company,  1915. 

"This  book  represents  an  attempt  to  combine  brief  description 
of  the  vertebrate  embryos  which  are  studied  in  the  laboratory, 
with  an  account  of  human  embryology  adapted  especially  to  the 
medical  student."  ^Yith  these  words,  the  author  began  his  preface, 
and  when  one  examines  the  worthy  result  of  his  efforts  one  is  doubly 
regretful  at  the  loss  which  American  science,  as  well  as  his  personal 
circle,  has  sustained  in  the  author's  death,  shortly  after  the  comple- 
tion of  this  volume.  In  the  introduction  he  urges  the  value  of  all 
well-preserved  human  embryos  to  the  investigator,  and  suggests 
that  aborted  embryos  and  those  obtained  by  operation  in  case  of 
either  normal  or  ectopic  pregnancies  should  always  be  saved  and 
preserved  by  immersing  them  intact  in  10  per  cent,  formalin  or 
Zenker's  fluid.  One  might  add  that  the  history  of  the  patient  should 
be  as  complete  as  possible  on  all  points  pertaining  to  the  age  of  the 
embryo.  In  Chapter  I,  in  the  description  of  germ  cells  and  fer- 
tilization, reference  is  made  to  the  substance,  which  F.  K.  Lillie 
has  shown  to  be  produced  in  the  ova  of  the  sea-urchin,  and  named 
by  hun  fertilizin.  This  substance,  Lillie  regards  as  an  amboceptor 
essential  to  fertilization,  with  one  side-chain  which  agglutinates 
and  attracts  the  spermatozoa  and  with  another  side-chain  which 
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activates  the  cytoplasm  and  initiates  the  segmentation  of  the  ovum. 
After  describing  the  segmentation  of  the  fertilized  ovum  in  the 
several  vertebrate  classes  (Chapter  II),  the  study  of  chick  embryos 
is  briefly  outlined  in  Chapter  III.  The  stages  selected  are  of 
twenty-five,  thirty-six,  and  fifty  hours'  incubation  periods,  which 
are  sufficient  to  show  important  stages  in  the  development  of  the 
main  systems,  of  body  form,  and  of  the  membranes.  Chapter  IV 
is  devoted  to  fetal  membranes  and  early  human  embryos.  Illus- 
trations are  given  of  several  of  the  young  embryos  which  have  been 
carefully  studied  during  the  last  few  years,  and  the  anatomy  of  a 
4.2  mm.  human  embryo,  studied  and  described  by  His,  is  given 
in  some  detail.  Illustrations  of  twenty-five  stages,  up  to  the  end 
of  the  second  month,  are  shown.  As  to  the  method  of  estimating 
the  age  of  young  embryos,  the  author  judges  it  more  correct  to 
compute  the  age  from  the  end  of  the  last  menstruation,  or  even, 
according  to  Grosser,  from  the  tenth  or  twelfth  day  before  the  first 
missed  menstrual  period.  In  Chapters  V  and  VI  the  anatomy 
of  pig  embryos  of  especially  (J,  10,  18  and  35  mm.  length  is  described 
by  the  aid  of  dissection  and  serial  sections.  The  author  was  well- 
known  for  his  ability  in  dissecting  these  delicate  objects,  and  has 
given  a  brief  description  of  his  method.  The  dissecting  instruments 
include  a  binocular  dissecting  microscope  and  a  sharp  safety-razor 
blade,  and  the  embryo  must  be  hardened  carefully  to  have  the  right 
consistency,  neither  too  brittle  nor  too  soft.  In  the  remaining  six 
chapters  are  given  descriptions  of  the  development  of  the  various 
systems  and  organs  of  the  human  body.  PVequent  reference  is  made 
to  recent  work,  and  the  numerous  illustrations  are  drawn,  for  the 
most  part,  from  the  works  of  the  main  contributors  to  the  science. 
jMany  of  the  descriptions  are  necessarily  brief,  but  the  text  is  always 
clear,  and  the  book,  as  a  whole,  will  surely  realize  its  author's  aim 
in  usefulness  to  the  student.  W.  H.  F.  A. 


Medical  Applip:d  Anatomy.  By  J.  B.  Johnston,  :\I.B.,  Ch.B., 
Lecturer  on  Anatomy,  University  College,  London;  lately  Lec- 
turer on  ^Medical  Applied  Anatomy,  Edinburgh  rost-Ciraduate 
Courses  in  Medicine  and  Surgery.  Bp.  430;  140  illustrations, 
and  3  full-page  plates  in  color.  London:  A.  ^^  (\  Black.  Limited, 
1915. 

The  author  of  this  work  has  endeavored  to  show  the  applications 
of  anatomy  to  the  study  of  clinical  medicine,  and  while  tiiere  are 
certain  anatomical  sections  of  the  Imok  which  even  by  the  widest 
stretch  of  the  imagination,  can  have  no  possil^le  direct  relationship 
to  internal  medicine,  still  on  the  whole  his  efforts  may  be  said  to  be 
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highly  successful.  In  order  to  properly  carry  out  his  purpose  the 
subject  is  treated  according  to  systems  rather  than  according  to 
regions  as  is  done  with  surgical  applied  anatomy.  The  first  system 
discussed  is  the  central  nervous  system  and  it  comprises  nearly 
half  the  book.  Then  follow  chapters  upon  the  organs  of  special 
sense,  the  digestion,  the  vascular,  the  respiratory  and  genito-urinary 
systems  and  the  ductless  glands.  The  anatomy  of  the  various  parts 
is  described  and  with  the  anatomical  description  there  is  given  a 
careful  explanation  of  how  this  applies  to  physical  diagnosis, 
what  relation  it  has  to  the  physiology  of  the  part,  how  pathological 
changes  effect  the  normal  anatomy  and  physiology,  how  thcrapeusis 
changes  normal  or  abnormal  conditions  and  a  multiplicity  of 
other  facts  an  explanation  of  which  is  extremely  hard  to  find  in 
ordinary  text-books. 

The  book  is  intensely  interesting  and  extremely  practical.  It 
is  distinctly  a  border-line  book  which  will  fulfil  a  very  definite 
purpose  in  linking  more  closely  the  science  of  anatomy  with  the 
art  of  internal  medicine.  J.  H.  M.,  Jr. 


Lead  Poisoning.    By  Sir  Thomas  Oliver,  M.A.,  ]\I.I).,  iNI.R.C.P., 

Consulting  Physician,  Royal  Victoria  Infirmary,  and  Professor 
of  the  Principles  and  Practice  of  ^Medicine,  University  of  Durham 
College  of  ]Medicine,  etc.    Pp.  294.    New  York:  Paul  B.  Hoeber. 

This  book  is  made  up  of  a  series  of  lectures  delivered  by  the  author 
in  the  Royal  Institute  of  Public  Health,  Piusscll  Scpiarc,  London. 
He  treats  the  subject  of  lead  from  the  social  and  industrial  i)oints 
of  view  as  well  as  from  the  medical,  and  does  it  all  in  such  a  simple 
and  clear-cut  way  as  to  be  entirely  intelligible  to  both  the  laity  and 
the  profession.  In  the  first  portion  of  the  book  there  are  placed  before 
the  reader  the  various  and  sundry  ways  by  which  lead  may  gain 
entrance  into  the  body;  the  details  of  the  smelting,  the  manufacture 
of  red  and  white  lead,  the  dangers  of  the  lead  paints,  of  printing 
and  type-founding,  etc.,  all  being  covered.  This  is  followed  by  a 
presentation  of  the  symptomatology  of  lead  poisoning,  and  finally 
in  the  last  few  chapters  he  discusses  its  treatment  from  both  the 
preventive  and  curative  points  of  view.  As  a  curative  agency  he 
is  quite  enthusiastic  about  the  electrolytic  treatment,  with  which 
he  seems  to  have  experimented  considerably.  In  an  ai)])cndix  of 
sixty  pages  he  embodies  the  English  factory  and  workshop  orders 
relating  to  lead  poisoning. 

Oliver's  experience  with  this  metal,  the  most  widely  used  metal 
l)ut  iron,  has  apparently  embraced  its  every  aspect,  and  he  speaks 
largely  out  of  this  experience,  at  the  same  time  ])resenting  many 
statistics,  tables,  and  opinions  from  other  investigators. 

T.  G.  M. 
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Ede^l\  and  Nephritis.  By  IMartin  H.  Fischer,  M.D.,  Eichberg 
Professor  of  Physiology  in  the  University  of  Cincinnati.  Second 
edition;  pp.  695;  160  illustrations.  New  York:  John  Wiley  and 
Sons,  1915. 

This  work  is  a  combination  of  the  author's  two  previous  works 
upon  Edema  and  Nepkriiis  respectively,  with  certain  additions 
particularly  concerning  the  application  of  the  colloid  chemical 
theory  to  such  fundamental  physiological  phenomena  as  absorption 
and  secretion,  hemolysis  and  muscular  contraction.  In  calling 
attention  to  colloid  reactions  and  to  the  probability  that  these 
reactions  play  an  important  part  in  many  fundamental  physiological 
phenomena,  the  book  is  of  considerable  interest  and  value,  and  will 
repay  reading.  It  is  unfortunate,  however,  that  the  author  so 
frequently  insists,  quite  without  adequate  proof,  that  these  colloid 
reactions  can  be  the  whole  explanation  of  these  physiological  and 
pathological  phenomena.  This  practice  renders  the  work  to  a 
dangerous  degree  misleading. 

In  discussing  the  treatment  of  nephritis  with  anuria  or  oliguria 
the  author  still  recommends  the  injection  of  an  alkaline  hypertonic 
sodium  chloride  solution,  a  therapy  against  which  exists  the  weight 
of  repeated  careful  studies  by  many  investigators  upon  the  affects 
of  sodium  chloride  in  nephritis.  Clinical  and  experimental  studies 
emphasize  the  positive  danger  of  chloride  administration  in  many 
types  of  nephritis,  especially  in  those  associated  with  diminished 
output  of  urine  and  with  edema.  Indeed,  this  therapy  is  an  illus- 
tration of  the  unfortunate  errors  that  might  spring  from  an  unquali- 
fied acceptance  of  the  theorv  advanced  by  the  author. 

J.  H.  A. 


The  Operative  Treatment  of  Chronic  Intestinal  Stasis.  By 
Sir  W.  Arbuthnot  Lane,  Bart.,  M.S.,  F.R.C.S.,  Senior  Sur- 
geon to  Guy's  Hospital  and  Emeritus  Surgeon  to  the  Hospital 
for  Sick  Children,  Great  Ormond  Street.  Tliird  edition.  London: 
James  Nesbit  &  Co.,  Limited.    Chicago:  Medical  Book  Co.,  1915. 

The  first  chapter  of  this  book  contains  the  author's  well-known 
views  concerning  the  evolutionary  development  of  the  mochanism 
producing  chronic  intestinal  stasis.  He  opens  his  discussion  i)y 
noting  the  changes  in  the  skeleton  arising  from  strain  and  then 
proceeds  to  demonstrate  that  comparable  alterations  are  found  in 
the  gastro-intestinal  tract  from  like  cause.  The  reader  will  be  inter- 
estcfl  in  th(>  author's  (los(Tii)ti()n  of  the  ills  that  result  from  intestinnl 
stasis  as  well  as  the  remarkable  changes  that  are  noted  after  the 
colon  has  been  removed.  Although  excellent  results  were  rej)orted 
in  earlier  papers  following  lateral  and  end-to-side  anastomosis  the 
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author  has  discarded  these  in' favor  of  colectomy  and  end-to-end 
anastomosis.  The  technic  of  operation  is  fully  described.  It  is 
to  be  regretted  that  in  the  last  monograph,  which  stanfls  as  a  resume 
of  his  work,  the  author  has  failed  to  include  a  summary  of  the 
end  results  in  all  cases  thus  treated.  The  second  and  third  chapters 
are  written  by  Jordan  and  Mutch,  and  deal  with  the  investigation 
of  chronic  intestinal  stasis  by  the  Roentgen-rays  and  the  bacterio- 
chemistry  of  the  small  intestine.  A  few  pages  are  given  to  quota- 
tions from  Mackenzie's  Diseases  of  the  Heart,  showing  that  what  he 
once  termed  "A'-disease"  is  identical  with  chronic  intestinal 
stasis.  The  final  chapters  contain  two  papers  which  the  author 
published  nearly  thirty  years  ago  and  deal  with  skeletal  changes 
incident  to  occupation.  F.  E.  K. 


The  Heart  in  Early  Life.  By  G.  A.  Sutherland,  M.D., 
F.R.C.P.,  Senior  Physician  to  the  Hampstcad  and  North-West 
London  Hospital;  Physician  to  Paddington  Green  Children's 
Hospital.    Oxford  University  Press. 

Sutherland  has  written  a  very  readable  book.  As  he  himself 
says,  he  is  clearly  a  disciple  of  Mackenzie  and  shares  the  latter's 
well-known  optimism.  As  an  illustration  of  this,  one-quarter  of 
the  book  is  given  up  to  functional  disturbances  of  the  heart,  in 
which  he  goes  into  not  only  the  question  of  functional  arrhythmia 
but  of  functional  dilatation,  functional  murmurs,  and  the  subjec- 
tive phenomena  of  cardiac  disease,  which  very  frequently  depend 
on  functional  disturbances  only.  It  seems  well  to  dwell  upon 
this  subject  at  length,  for  no  doubt  not  only  the  laity  })ut  many 
physicians  have  taken  all  murmurs  and  all  irregularities  too  seri- 
ously. As  to  whether  the  placing  of  paroxysmal  tachycardia  in  a 
section  by  itself  designated  "The  Borderland  between  Functional 
Disturbance  and  Organic  Disease  of  the  Heart"  is  wise,  may  be 
questionable.  Personally,  the  dogmatic  separation  of  paroxysmal 
tachycardia  and  auricular  flutter  is  at  least  clinically  a  useful 
division,  but  there  are  many  who  maintain  that  this  division  is 
quite  unnecessary.  However,  Sutherland's  division  tends  to  emi)ha- 
size  the  fact  that  in  the  majority  of  cases  of  paroxysmal  tachycardia 
we  are  unable  to  point  to  a  satisfactory  cause.  Here,  jjerhaps,  it 
is  the  limitation  of  our  method  of  the  minute  study  of  the  cardiac 
muscle  and  not  the  lesion  that  is  lacking.  The  study  of  a  few  cases 
carefully  and  from  many  angles  may  be  very  instructive.  Ajjpa- 
rently  this  book  has  been  written  from  such  a  stand-point.  Though 
one  misses  the  deductions  drawn  from  a  clinical  experience  which 
furnishes  large  groups  of  cases  of  a  peculiar  lesion  or  pathological 
activity,  yet  the  material  used  is  used  well.  C.  A.  F. 
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Evolution  and  Disease.  By  .1.  T.  C.  Xash,  Captain,  R.A.M.C., 
T.F.,  S.S.,  Diplomate  in  Public  Health,  University  of  Cambridge; 
Doctor  of  ]\iedicine.  University  of  Edinburgh,  etc.  Pp.  73. 
New  York:  AVilliam  Wood  &  Co.,  1915. 

Just  as  evolution  has  wrought  changes  in  man's  physical  being 
so  has  evolution  brought  about  variations  in  the  diseases  of  man. 
The  trend  of  the  author's  thought  upon  this  matter  is  indicated  in 
the  following  quotation  from  his  chapter  upon  the  evolution  of 
disease  germs:  "I  am  not  one  of  those  who  believe  that  disease 
germs  entered  one  by  one  into  the  ark  to  transmit  each  its  own 
species  unchanged  through  the  ages.  It  is  very  questionable  if  at 
that  early  stage  of  human  history  any  pathogenic  organisms  existed, 
though  probably  their  prototypes  in  the  form  of  harmless  sapro- 
phytes were  to  be  found.  As  men  began  to  crowd  together  .  .  . 
so  gradually  came  into  existence  the  necessary  factors  which  resulted 
.  .  .  in  the  evolutionized  forms  of  organisms  which  are  account- 
able for  disease."  With  this  idea  in  mind  Nash  has  reviewed  his- 
torically the  epidemics  of  the  middle  ages.  Following  this  he  has 
dealt  with  some  of  the  present-day  scientific  evidences  of  evolution 
in  relation  to  disease.  This  contribution  to  the  subject  of  evolution, 
while  briefly  stated,  is  broad  in  outlook,  thought-producing,  and 
gives  one  a  larger  and  truer  conception  of  disease. 

T.  G.  M. 


Simplified  Infant-feeding.  By  Roger  H.  Dennett,  B.S., 
M.D.,  New  York  Post-Graduate  ^ledical  School,  etc.  Pp.  355; 
14  illustrations.    Philadelphia:  J.  B.  Lippincott  Company,  1915. 

The  author  presents  infant-feeding  purely  from  the  clinical 
standpoint,  and  by  outlining  but  one  method  of  procedure  reduces 
the  subject  to  the  simplest  possible  terms.  This  will  doubtless 
assist  the  beginning  student  to  get  a  clear  view  of  the  fundamentals, 
but  the  general  i)ractiti()nor  will  regret  the  strict  limitations  of  this 
book.  Theories  and  generalities  are  almost  entirely  disregarded 
here  and  the  directions  given  are  explicit  and  specific.  The  addition 
of  seventy-five  case  histories  helps  to  elucidate  the  way  in  which 
the  author  puts  his  ideas  into  i)ractice.  Dr.  Dennett  is  a  strong 
advocate  of  the  value  of  boiling  milk,  and  he  brings  forward  his 
experience  on  this  })hase  of  infant-feeding  with  nuich  force  of  argu- 
ment, which  gives  the  work  an  unmistakable  personal  tone. 

The  chai)ter  on  lirojirietary  foods  brings  together  in  one  place, 
ready  for  reference,  the  analyses  of  these  various  foods,  so  that  the 
busy  ])ra(titioner  may  easily  ascertain  what  any  child  may  have 
been  getting  who  has  previouslv  been  fed  on  foods  of  this  nature. 
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Vaccine  Therapy  of  Typhoid  Fever. — Meyer  (Bcrl.  Iclin.  Wcluischr., 
1915,  Hi,  077)  reports  fav()ral)le  results  in  62  cases  of  severe  typhoid 
fever  treated  by  vaccine  therapy.  He  found  that  the  intravenous 
injection  of  a  sensitized  vaccine  in  the  later  stages  of  typlioid  par- 
ticularly tended  to  develop  inununity.  He  helievcs  that  these  injections 
are  especially  useful  when  applied  during  convalescence  to  prevent 
relapses  and  late  sequelae  of  typhoid  fever. 


Specific  Treatment  of  the  Malignant  Forms  of  Malaria. — Bass 
(Jour.  Avicr.  Med.  Assn.,  191o,  Ixv,  577j  says  that  the  proper  specific 
treatment  of  malignant  or  pernicious  malaria  is  quinin  achninistered 
intravenously.  The  dose  and  method  of  administering  quinin  intra- 
venously are  important.  Bass  does  not  believe  that  it  is  ever  necessary 
to  exceed  30  grains  of  quinin  hydrochlorid  during  twenty-four  hours 
when  administered  intravenously.  He  emphasizes  the  point  that  a 
single  dose  should  never  exceed  10  grains  of  the  hydrochlorid.  Large 
doses  of  quinin  given  intravenously  are  very  dangerous.  Twenty  grains 
often  produce  considerable  shock,  dizziness,  nausea,  etc.,  and  a  dose  of 
50  grains  has  killed  in  several  instances.  Bass  believes  that  10  grains 
of  quinin  hydrochlorid  given  intravenously  every  eight  hours  or  5 
grains  every  four  hours  will  kill  plasmodia  in  the  blood  stream  and 
prevent  their  reproduction  as  certainly  as  any  larger  qiumtity  and 
will  not  endanger  the  life  of  the  patient.  The  author  discusses  briefly 
the  subject  of  malarial  hemoglobinuria.  In  nudarial  iu-moglobinuria, 
red  cells  containing  plasmodia,  and  thus  damaged,  are  affected  more 
certainly  and  more  extensively  than  the  normal  cells.  As  a  result 
they  are  hemolyzed,  leaving  the  plasmodia  they  contained  exposed 
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to  the  plasma,  which  promptly  destroys  them.  The  only  object  of 
giving  quinin  in  malaria  is  to  destroy  plasmodia,  and  if  most  or  all  of 
the  Plasmodia  have  disappeared,  which  is  the  case  in  hemoglobinuria, 
there  is  no  indication  for  quinin.  There  is  a  certain  amount  of  contra- 
indication, however,  because  quinin  tends  to  increase  hemoglobinuria 
or  to  precipitate  attacks  in  otherwise  susceptible  individuals. 


Contribution  to  the  Pathology  of  the  Blood  in  Chronic  Lead  Poisoning. 

— Sehxitter  {Drutsch.  Arch.  f.  1:1  i)i.  Med.,  1915,  cxvii)  draws  the 
following  conclusions  after  studying  tbe  blood  of  196  cases  of  lead 
poisoning:  (1)  Basophilic  stippling  of  the  red  cells  is  always  present 
in  chronic  cases.  (2)  There  is  no  constant  relation  between  the  degree 
of  blood  changes  and  the  severity  of  the  clinical  manifestations.  In 
general,  however,  they  are  roughly  parallel.  (3)  The  anemia  present  is 
most  apt  to  be  of  the  chlorotic  type.  (4)  In  a  progressive  intoxication, 
polychromatophilia  appears  first,  followed  by  stippling.  As  the  poison- 
ing progresses,  anisocytosis  and  reduction  in  the  number  of  red  cells 
may  become  very  marked  and  is  frequently  associated  with  varying 
numbers  of  normoblasts,  which  may  occasionally  occur  in  crises.  (5) 
A  completely  aplastic  blood  picture,  such  as  is  seen  in  benzol  poisoning 
almost  never  occurs.  (6)  Most  cases  are  associated  w^ith  a  moderate 
leukocytosis,  which  indicates  a  better  prognosis  than  in  those  asso- 
ciated with  a  leukopenia.  (7)  The  differential  count  shows  a  lympho- 
cytic increase  which  may  include  the  large  mononuclear  and  transitional 
cells.  The  platelets  are  usually  enormously  increased.  (8)  Severe 
blood  changes  require  six  months  to  a  year  for  complete  restoration. 


The  Estimation  of  the  Rest  N.  in  the  Blood  as  a  Method  of  Testing 
Renal  Function. — H.  Hohlweg  {Miff.  a.  d.  Grcnzch.  d.  Med.  u.  Chir., 
1915,  xxviii,  459),  in  association  with  Meyer,  was  among  the  first  to 
demonstrate  the  value  of  determining  the  rest  N.  of  the  serum  in  the 
diagnosis  and  prognosis  of  severe  nephritis.  In  the  present  communi- 
cation, he  reports  observations  on  the  rest  N.  of  the  serum  of  patients 
with  uni-  and  bilateral  kidney  disease,  before  and  after  operation. 
He  found  normal  values  in  pure  unilateral  disease  and  no  increase  fol- 
lowing nephrectomy  if  the  remaining  kidney  was  normal.  In  patients 
with  one  diseased  kidney  and  a  toxic  injury  in  the  other,  the  rest  X. 
is  increased.  \'alues  up  to  75  mg.  for  100  c.c.  of  serum  do  not  contra- 
indicate  operation  and  in  general  indicate  that  the  process  in  the  good 
side  is  still  reparable,  or  at  least  capable  of  improvement.  Values  of 
]()()  mg.  contra-indicate  operation.  The  rest  N.  may  increase  just  after 
operation  but  in  four  to  six  weeks  it  returns  to  its  original  level  and 
may  go  lower  than  normal. 

The  Value  of  Uric  Acid  Determinations  in  the  Blood.  Within  recent 
years  Hrugsch  and  Sehittcnhelm  Iki\'c  asserteil  lliat  normal  blood  eon- 
tains  no  uric  acid.  Its  presence  they  consider  as  pointing  to  the  exist- 
ence of  gout.  FoLiN  antl  Dknks  {Arch.  Int.  Med.,  1915,  xvi,  83)  point 
out  the  fallacy  of  Brugsch's  clinical  method  for  the  demonstration  of 
uric  acid  by  means  of  the  well-known  phosphotungstic  acid  reagent. 
It  should  be  rememi)ered  that  all  blood  contains  varying  amounts  of 
phenols  wliicii  also  give  a  blue  color  with  the  above  reagent,  in  fact 
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in  some  cases  the  amount  of  color  produced  may  be  two  or  three  times 
greater  than  that  given  by  the  uric  acid  present  in  the  blood.  Folin 
and  Denis  are  convinced  that  all  short-cut  methods  so  far  proposed 
for  the  clinical  determination  of  the  uric  acid  in  the  blood  are  bound 
to  give  grossly  misleading  results.  They  have  found  by  their  method 
that  normally  uric  acid  is  present  in  from  1.5  to  2.5  mg.  per  hundred 
cubic  centimeters,  and  that  in  gout,  lead  poisoning,  leukemia  and 
some  cases  of- nephritis,  these  amounts  may  be  greatly  increased.  As 
a  result  of  their  study  of  several  hundred  uric  acid  determinations, 
made  on  many  different  kinds  of  human  l)lood,  Folin  and  Denis  have 
become  convinced  that  even  exact  quantitative  uric  acid  determina- 
tions are  not  by  themselves  an  adequate  protection  against  frequent 
mistakes  in  the  differential  diagnosis  of  gout  and  other  joint  diseases. 
From  tables  which  accompany  the  present  article  it  will  be  seen  that 
to  be  of  material  help  in  the  differential  diagnosis  of  gout,  the  uric 
acid  determinations  must  be  accompanied  by  determinations  of  the 
non-protein  nitrogen.  For  any  joint  disease  other  than  gout  it  is  by 
no  means  uncommon  to  find  uric  acid  values  nearly,  if  not  quite,  so 
high  as  in  gout.  In  arthritis,  however,  a  high  non-protein  nitrogen  is 
more  frequent  than  a  high  uric  acid,  thus  resembling  frequently  the 
blood  from  a  case  of  glomerular  nephritis.  In  addition  to  the  deter- 
mination of  the  uric  acid  and  non-protein  nitrogen,  the  patient  must 
be  put  on  a  purin-free  diet  for  at  least  two  days  before  blood  is  with- 
drawn for  analytical  purposes. 


Clinital  Value  of  Diastolic  Blood-pressure  Determinations. — War- 
field  {New  York  Med.  Jour.,  1915,  cii,  509)  is  of  the  opinion  that  far  too 
little  importance  is  generally  attached  to  the  determination  of  the  dias- 
tolic blood-pressure,  and  emphasizes  the  fact  that  pressure  determina- 
tions in  general,  to  be  of  any  real  value,  should  always  include  the 
systolic,  diastolic  and  pulse  pressure.  These  three  constitute  what  lie 
chooses  to  term  the  "pressure  picture."  After  a  brief  discussion  of  the 
various  opinions  regarding  the  exact  time  at  which  the  diastolic  pressure 
should  be  read  by  the  auscultatory  method,  Warfield  points  out  the 
following  clinical  facts  in  support  of  his  contention  that  the  estimation 
of  the  diastolic  pressure  is  more  important  than  that  of  the  systolic: 
(1)  The  diastolic  pressure  is  more  constant  in  individuals  than  the 
systolic.  (2)  Since  it  measures  peripheral  resistance,  it  would  seem 
to  be  a  more  accurate  index  of  either  high  or  low  tension  than  the 
systolic  pressure.  (3)  A  gradually  rising  diastolic  pressure  is  of  more 
significance  than  high  systolic  pressure.  (4)  Pulse  pressure  can  only 
be  accurately  determined  when  the  diastolic  pressure  is  carefidly 
measured.  Large  pidse  pressures  are  apparently  essential  for  the 
compensation  of  hypertension  cases,  while  falling  pulse  pressures  in 
such  cases,  indicate  a  failing  heart.  A  pulse  pressure  below  IK)  mm.  of 
mercury  must  be  regarded  as  low,  those  above  50  as  high.  (5)  The 
diastolic  pressure  should  be  taken  by  the  auscultatory  method  at  the 
sudden  transition  from  the  loud  third  tone  to  the  dull  fourth  tone.  Since 
the  disappearance  of  all  sound  so  closely  follows  the  fourth  tone,  the 
diastolic  pressure  can  safely  be  taken  at  that  point.  (())  Accurate 
determination  of  either  systolic  or  diastolic  pressure  cannot  be  made 
upon  decompensating  hearts. 
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Our  Present  Knowledge  Concerning  Leprosy. — McCoy  (Am.  Jour. 
Trop.  Dis.  and  Prcv.  Med.,  1915,  iii,  83)  says  that  the  organism  described 
by  Kedrowski  fifteen  years  ago,  and  believed  to  be  the  cause  of  leprosy, 
has  been  cultivated  by  a  great  many  observers  and  in  a  variety  of 
different  ways.  In  addition  to  this  acid-fast  bacillus,  diphtheroid 
organisms  have  been  grown  so  many  times  from  leprous  tissues  that  the 
relationship  of  this  group  to  the  bacteria  of  the  disease  in  question  still 
demands  an  explanation.  A  tremendous  number  of  attempts  to  repro- 
duce the  disease  in  lower  animals  have  been  futile.  Indeed  some  50 
instances  in  which  human  bodies  have  been  inoculated  with  leprous 
tissue  tend  to  prove  that  this  is  an  entirely  safe  procedure.  This 
faihire  to  produce  an  undoubtedly  infectious  disease  with  the  acid-fast 
bacillus  of  leprosy,  has  naturally  led  to  the  suspicion  that  some  other 
organism  is  the  causative  agent,  but  as  yet  it  has  not  been  demonstrated. 
There  exists  no  support  of  Hutchinson's  theory  of  the  relation  of  the 
disease  to  fish-eating.  Complement-fixation  tests  are  generally  positive 
and  specific  when  the  sera  of  the  lepers  are  tested  against  antigens  pre- 
pared from  extracts  of  lepromas.  The  same  sera  very  frequently  bind 
complement  when  tuberculin  is  used  as  an  antigen;  finally,  between 
40  and  90  per  cent,  of  all  lepers  give  a  positive  Wassermann  reaction, 
though  they  consistently  give  negative  results  with  Noguchi's  luetin 
test.  All  of  these  biological  reactions  are  most  pronounced  in  cases  of 
the  nodular  type.  At  the  present  time  we  are  still  in  ignorance  as  to 
how  the  disease  is  conveyed  from  person  to  person,  or  where  the  organ- 
ism sojourns  outside  the  human  host.  The  bacillus  doubtless  escapes 
through  open  lesions  of  the  skin  and  mucous  membranes,  but  is  prob- 
ably never  present  in  any  of  the  excretions  or  secretions  of  the  body. 
Healthy  "nasal  carriers"  have  been  repeatedly  observed.  The  studies 
of  Hollmann  go  far  toward  disclaiming  the  role  of  heredity  in  the  etiol- 
ogy of  this  disease.  No  positive  diagnosis  of  leprosy  should  be  made 
without  the  aid  of  microscopic  examination  of  some  of  the  tissues. 
Vaccine  and  antisera  have  thus  far  been  of  little  value  in  treatment. 
Practically  the  only  remedy  giving  favorable  results  is  chaulmoogra 
oil.  It  is  doubtful  if  any  cases  are  ever  cured.  The  protection  of  the 
community  practically  resolves  itself  into  segregation  of  the  afflicted. 


The  Lymphocyte  and  Natural  and  Induced  Resistance  to  Trans- 
planted Cancer. — Murphy  and  Mohtox  {Jour.  K.rpcr.  Med.,  1915, 
xxii,  204)  report  the  results  of  their  observations  on  the  changes  in 
the  number  of  circulating  lymphocytes  in  experimental  carcinoma  in 
mice,  and  the  relation  of  this  lymphocytosis  to  immunity.  The  basis 
for  these  observations  appear  in  enrher  communications  in  which 
the  authors  noted  that  adult  animals  deprived  of  most  of  their  lymphoid 
system  by  Roentgen  rays,  no  longer  resisted  the  growth  of  heterologous 
tissues.  The  animals  were  divided  into  three  groups:  (a)  Those 
having  a  natural  inununity.  (b)  Those  in  which  iinnnmity  was  in- 
(luce<l  by  the  subcutaneous  or  intraperitoneal  injections  of  a  small 
amount  of  homologous  living  tissue  at  least  ten  days  liefore  inoculating 
the  cancer  graft,  (c)  Susceptible  animals  not  naturally  imnunie  nor 
rendered  so  by  previous  treatnu^nt.  In  the  first  two  groups  (a  and  h), 
a  definite  lymphoid  crisis  occurs  in  the  circulating  blood  within  twenty- 
four  hours  after  the  introduction  of  the  cancer  graft  which  does  not 


SURGERY  905 

take.  In  control  animals  in  which  the  tumor  grows,  there  is  no  such 
lymphoid  response,  while  the  polynuclear  cells  show  a  tendency  to 
increase.  Additional  experiments  show  that  this  lymphoid  reaction 
is  not  merely  an  accompanying  factor  in  the  immune  period,  but  is 
essential  to  it.  This  is  shown  by  the  fact  that  destruction  of  the  lympho- 
cytes by  Roentgen  rays  causes  a  loss  of  this  natural  or  acquired  im- 
munity, thus  rendering  these  animals  susceptible  to  the  tumor  graft. 
In  these  cases,  of  course,  there  is  no  lymphoid  response  following  the 
inoculation. 
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The  Immediate  and  Late  Disturbances  from  Kulenkampff's  Anes- 
thesia by  Injection  of  the  Brachial  Plexus.— Schepei.manx  {Devisch. 
Ztschr.  f.  Chir.,  101"),  cxxx,  5^8)  says  that  during  the  past  year  and  a 
half  he  has  anesthetized  the  upper  extremity  by  Kulenkampff's  method 
in  300  cases  and  among  harmless  symptoms,  has  observed  many  times, 
arising  suddenly,  very  disturbing  sympton  s  which  deserve  considera- 
tion. Kulenkampff's  technic  was  followed  closely.  By  experimenta- 
tion on  rabbits  Schepelmann  found  that  injection  of  large  doses  of 
sinecain,  cocain,  or  novocain,  produced  very  severe  cerebral  symptoms. 
In  cadavers  he  injected  the  brachial  plexus  with  a  methylene  blue 
solution  and  found  that  by  injecting  exactly  into  the  nerve  sheath,  the 
methylene  blue  extended  itself  under  the  spinal  dura  mater  upward 
and  downward  over  wide  distances,  many  times  upward  as  far  as  the 
brain.  Aside  from  the  harmless  Horner  symptom-complex  (contrac- 
tion of  the  lid-cleft  and  pupil  of  the  same  side,  sinking  backward  of 
the  eyeball,  redness  and  sensitiveness  of  the  conjunctiva),  there  were 
observed  in  4  of  the  300  cases  more  or  less  marked  dyspnea  in  con- 
sequence of  injuries  of  the  pleura.  In  one  case  pneumothorax  devel- 
oped and  twice,  at  first,  alarming  but  transitory  cerebral  disturbances. 
Altogether  there  were  7  cases  in  connection  with  which  disagreeable 
immediate  effects  were  recorded.  If,  however,  narcosis  had  been  sub- 
stituted for  this  method,  at  least,  as  many  cases  with  disagreeable 
disturbances  would  have  been  met  among  patients  with  recent  wounds 
calling  for  anesthesia  without  a  preliminary  preparation  of  the  gastro- 
intestinal tract.     The  Kulenkampff  method  should  not  be  employed 
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where  milder  local  anesthetic  methods  would  suffice.  It  should  be 
employed,  however,  where  these  methods  are  not  sufficient,  as  in 
extensive  suppurations  and  inflammations,  major  operations  on  the 
hands  and  arms,  reduction  of  fractures  and  dislocations,  and  in  ampu- 
tations and  excisions.  It  is  especially  desirable  when  Esmarch's 
method  of  hemostasis  is  employed.  On  the  other  hand,  Schepelmann 
regards  the  double-sided  plexus  anesthesia  as  an  unjustifiable  procedure, 
because  of  the  possibility  of  wounding  both  phrenic  nerves,  pleural 
cavities  and  lungs  and  thereby  inducing  very  severe  or  fatal  results. 
He  has  not  observed  any  evil  effects  from  frequent  repetition  of  the 
plexus  anesthesia  at  intervals  of  about  eight  days.  A  puncture  of  the 
subclavian  artery  with  a  fine  needle  is  not  considered  serious,  while 
the  subclavian  vein  is  too  deep  to  be  injured. 


Comparison  of  the  Secretion  of  the  Two  Kidneys  in  Dogs. — Lepine 
and  BouLUD  (Jour.  cVurolog.,  1915,  vi,  297)  made  a  study  on  dogs  of 
the  comparative  excretion  of  the  two  kidneys.  They  did  not  find,  as 
maintained  by  some  writers,  that  the  secretion  of  the  two  kidneys 
balance  each  other.  The  average  for  the  right  was  somewhat  greater 
than  for  the  left,  but  when  the  dogs  were  perfectly  normal  the  differ- 
ence between  the  two  sides  was  not  marked.  If  one  kidney  is  secreting 
against  a  moderate  counter-pressure  (30  to  40  c.c.  of  water),  the  quan- 
tity of  water  and  chlorides  excreted  during  this  counter-pressure  is 
sensibly  less  than  on  the  opposite  side  where  the  escape  is  free.  This 
diminution  is  due  in  part  to  an  increase  of  the  intrarenal  absorption 
of  water  and  chlorides.  Consecutively,  to  an  obstruction  of  one  ureter 
of  less  than  fifteen  hours'  duration,  the  water  and  chlorides  are  excreted 
in  relatively  greater  abundance  because  of  the  diminution  of  the 
absorption  by  the  functionally  altered  kidney.  Unilateral  intoxication 
of  a  kidney  by  the  penetration  of  a  few  cubic  centimeters  of  saline 
solution  with  the  addition  of  quinin  sulphate  in  the  proportion  of 
four  parts  to  a  thousand,  produces  a  chloruria  which  may  be  excessive 
and  is  explained  by  a  great  diminution  of  the  intrarenal  absorption  of 
the  chlorides. 


Gall-stone  Disease. — Deaver  {Ann.  Surg.,  1915,  Ixii,  197)  reviews 
the  case  records  of  gall-stone  disease  operated  on  in  his  clinic  at  the 
German  Hospital  during  the  year  1914.  The  cases  presented  numbered 
159,  87  of  which  are  classified  as  simple  gall-bladder  disease,  including 
types  of  cholecystitis  with  or  without  stones;  20  cases  of  gall-bladder 
and  common  duct  involvement;  52  cases  of  gall-bladder  disease  with 
secondary  pancreatic  involvement,  and  7  reoperative  cases.  Gall- 
bladtler  disease  is  preeminently  a  disease  of  the  middle-aged  female, 
but  is  by  no  means  confined  to  that  age  or  sex.  The  early  diagnosis 
can  be  made  only  by  familiarity  with  a  different  symptomatology  than 
that  found  in  the  text-books.  The  lighter  grades  of  dyspepsia  with 
localizing  signs,  however  slight,  in  the  epigastrium  or  right  hypo- 
chondrium  must  be  regarded  as  very  suspicious  of  the  beginnings  of 
gall-stone  disease.  Infection  as  the  cause,  not  only  of  gall-stones,  but 
of  the  local  and  systemic  damage  of  the  disease,  is  the  essential  thing 
to  recognize  and  treat.  The  Uoentgen-ray  in  diagnosis  is  dangerous, 
not  only  because  it  fails  to  show  a  large  percentage  of  stones,  but 
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because  it  emphasizes  the  importance  of  the  calculous  element  of  the 
disease,  and  if  allowed  to  serve  as  an  indication  for  operation  will 
deprive  many  of  the  early  treatment  which  alone  is  safe  and  efficacious. 
Cholecystectomy  is  the  operation  of  choice  in  obviously  diseased  gall- 
bladders, with  drainage  of  the  common  duct  in  practically  all  cases,  but 
particularly  in  those  giving  evidence  of  cholangitis  or  pancreatic 
involvement. 

Paget's  Disease  of  the  Nipple  and  Allied  Conditions.— Jopson  and 

Speese  {A7277.  Svrg.,  1915,  Ixii,  212)  say  that  Paget's  disease  of  the 
nipple  is  a  primary  affection  beginning  in  the  cells  of  the  rete  Malpighii 
potentially  malignant,  although  lacking  the  ordinary  characteristics 
of  malignant  disease.  It  is  identical  with  the  disease  known  under  the 
name  of  Paget  occurring  in  other  regions.  It  is  commonly,  although 
not  invariably,  followed  by  glandular  carcinoma  in  the  underlying 
breast  tissue.  It  is  precancerous  in  the  sense  that  it  induces  epithelial 
changes  in  the  superficial  milk  ducts  and  acini,  which  are  followed  by 
carcinoma.  Occasionally,  although  rarely,  it  is  followed  by  squamous 
cell  carcinoma  of  the  nipple.  The  disease  is  characterized  by  edema 
and  vacuolization  of  the  prickle  cells,  thickening  of  the  rete,  and  active 
mitosis,  also  by  an  inflammatory  reaction  in  the  coriuni  and  a  second- 
ary hyperplasia  in  the  milk  ducts.  It  is  sharply  differentiated  from 
true  eczema  and  scirrhus  carcinoma  ulcerating  at  the  nipple,  and 
should  not  be  confused  with  superficial  metastases  of  diffuse  cancer 
situated  near  the  skin.  The  resulting  tumors  of  the  breast  and  the 
regional  metastases  resemble  the  type  of  breast  cancer  usually  en- 
countered. Wlien  the  tumor  originates  in  the  skin,  it  infiltrates  and 
metastasizes  in  the  form  of  squamous  carcinoma.  The  common  asso- 
ciation of  cancer  in  the  breast  with  Paget's  disease  demands  as  the 
treatment  for  Paget's  disease  the  radical  operation  which  is  practised  in 
breast  cancers  in  general. 


Second  Report  of  the  Committee  on  the  Treatment  of  Structural 
Scoliosis  to  the  American  Orthopedic  Association.— (^?//rr.  Jour.  Orthop. 
Surg.,  1915,  xiii,  6).  The  committee  offers  the  following  summary  as 
the  result  of  its  investigation  of  a  second  series  of  cases:  ( 1  j  No  case  of 
overcorrection  of  the  elements  of  deformity  in  structural  scoliosis  has 
been  presented  to  the  Committee,  in  which  they  have  been  permitted 
to  observe  and  record  the  condition  of  the  patient  from  a  time  preced- 
ing the  beginning  of  treatment.  (2)  The  time  allowed  by  the  Committee 
has  been  sufficient,  in  their  judgment,  for  such  a  demonstration,  were 
it  possible  in  the  respective  patients  and  by  the  respective  methods. 
(.3)  The  same  statements  may  be  made  with  respect  to  complete  cor- 
rection of  the  elements  of  the  deformity.  (4)  The  amount  of  correction 
demonstrated  to  the  Committee  by  means  of  the  method  of  Forbes  is 
unsatisfactory  and  is  to  be  regarded  as  entirely  insufficient  reward  for 
the  amount  of  labor,  discomfort  and  other  inconvenience  which  is 
involved.  (5)  In  mild  cases  of  undoubtedly  stnictural  scoliosis,  and 
perhaps  in  some  moderately  severe  cases,  considerable  degrees  of 
correction  may  be  achieved  by  means  of  the  method  of  Lovett  and 
and  by  Kleinberg's  brace.  (6)  It  seems  probabl\  that  greater  degrees 
of  correction  may  be  obtained  with  the  flexed  position  of  the  spine  than 
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with  the  extended  position  of  the  spine.  (7)  It  does  not  appear  that  the 
use  of  extreme  force  is  justified  by  the  results  which  are  to  be  obtained 
from  it.  (8)  In  order  to  have  reciprocal  application  to  the  given  case, 
all  records  should  be  made  with  the  patient  in  the  same  position;  this 
refers  to  the  clinical,  photographic  and  roentgenographic  record  and 
to  the  horizontal  or  upright  position  of  the  patient.  (9)  For  purposes 
of  record  the  upright  position  is  to  be  preferred. 


Radium  Treatment  of  Inoperable  Uterine  Cancer. — A  report  upon 
this  subject  recently  published  by  Newcomet  {Nciv  York  Med.  Jour., 
1915,  cii,  19)  strikes  a  decidedly  pessimistic  note,  at  least  so  far  as  any 
results  that  can  be  shown  are  concerned.  Whether  this  may  be  due  to 
to  the  rather  small  amounts  of  radium  used  (10  to  40  mg.)  the  author 
does  not  state.  The  paper  is  based  on  the  last  50  consecutive  cases  of 
uterine  carcinoma  treated  at  the  Oncologic  Hospital,  Philadelphia. 
Unfortunately  no  distinction  is  made  between  cervical  and  fundal 
cancer.  About  half  the  patients  were  under  forty-five  years  of  age; 
all  were  in  more  or  less  advanced  stages  of  the  disease,  the  condition 
being  practically  inoperable  in  most  of  them.  In  not  a  few  instances 
the  operable  stage  had  been  passed,  not  from  any  neglect  or  unwilling- 
ness of  the  patient  to  undergo  operation,  but  because  the  symptoms  were 
so  slight  as  not  to  attract  the  woman's  attention.  In  3  cases  the  con- 
dition followed  so  closely  upon  a  recent  labor  that  the  bleeding  was 
considered  merely  a  lochial  discharge,  while  in  one  the  first  warning 
of  anything  wrong  was  the  passage  of  fecal  matter  through  the  vaginal 
fistula.  The  50  cases  are  classified  into  the  following  six  groups:  (1) 
Patients  who  left  the  hospital  while  under  treatment,  4  cases.  (2) 
Still  under  treatment,  2  cases.  (3)  Died  while  under  treatment  or 
subsequent  observation,  14  cases.  In  most  of  these,  death  occurred 
within  a  few  months  of  coming  under  treatment,  and  in  all  the  disease 
apparently  followed  its  natural  course,  xminfluenced  by  the  radiation. 
(4)  Unimproved,  24  cases;  these  patients  have  left  the  institution  and 
have  ben  lost  sight  of;  probably  most  of  them  are  dead.  (5)  Improved, 
11  cases;  while  in  many  instances  the  improvement  was  temporary, 
these  patients  did  at  least  get  some  apparent  relief  for  a  time.  (0) 
Greatly  improved,  5  cases;  in  these  the  disease  process  diappeared,  and 
was  not  detectable  upon  local  examination;  only  one  of  these  was  an 
unoperated  case,  however;  this  was  a  woman,  aged  seventy  years, 
with  a  very  slow  growing  type  of  carcinoma;  the  other  four  had  early 
recurrences  following  operation.  The  hemostatic  action  of  radium, 
which  has  been  so  nuicli  insisted  upon  by  almost  all  writers,  was  seen 
in  most  instances,  but  two  women  died  of  siulden  violent  heniorrliage 
coming  on  within  a  month  or  six  weeks  from  cessation  of  treatment. 
In  some  instances  t.h(MT  was  relief  of  pain,  but  in  a  large  proportion  no 
influence  of  this  kind  could  be  noted,  and  some  patients  even  com- 
plained of  increased  pain  after  exposure  to  radium.  A  number  showed 
increased  mental  excitement,  loss  of  sleep,  and  in  three  instances  acute 
mania  developed.  The  teehni(|ue  consisted  in  the  introduction  of  a 
metal  capsule  containirig  the  radium  into  the  vagina  for  from  three  to 
eight  hours  daily,  every  other  day,  or  at  longer  intervals,  the  duration 
frequency  of  treatments  being  governed  by  the  amomit  of  reaction 
obtained.  li\irning.was  always  avoitled,  aiul  no  sloughing  ulcers  were 
produced. 
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Salvarsannatrium. — Gutmann  {Bcrl.  hlin.  Wchnschr.,  1915,  Hi,  400) 
writes  concerning  salvarsannatrium,  which  is  a  derivative  of  old  sal- 
varsan,  so  prepared  that  when  dissolved  in  distilled  water,  its  solution 
have  the  same  chemical  composition  as  solutions  of  old  salvarsan 
prepared  in  the  ordinary  waj'  bj'  neutralization  with  sodium  hydrate. 
The  chief  advantage  of  salvarsannatrium  is  the  great  simplicity  of  the 
technique  of  preparing  the  solution  for  injection,  the  new  preparation 
being  as  easily  soluble  in  water  as  is  neosalvarsan.  It  is  claimed, 
therefore,  that  salvarsannatrium  combines  the  advantages  of  simple 
technique  of  administration  of  neosalvarsan  while  retaining  the  full 
therapeutic  effect  of  old  salvarsan.  Salvarsannatrium  is  a  yellowish 
powder  which  oxidizes  readily  on  exposure  to  the  air.  The  oxidized 
product  is  markedly  toxic  and,  for  this  reason,  solutions  for  injection 
must  be  made  immediately  before  using.  Gutmann  recommends  the 
method  of  Dreyfus  who  advises  dissolving  the  dose  in  20  to  30  c.c.  of 
doubly  distilled  sterile  water  and  injecting  this  intravenously  by  the 
syringe  method.  Gutmann  advises  a  dose  of  0.6  gm.  for  men  and  0.45 
gm.  for  women.  During  a  period  of  six  or  seven  weeks'  treatment  from 
4  to  6  gm.  can  be  given  without  untoward  symptoms.  A  rise  of  tem- 
perature usually  follows  the  intravenous  injection.  This  promptly 
subsides  and  cannot  be  avoided.  Skin  eruptions  of  various  types  have 
also  occasionally  followed  salvarsannatrium  injections  but  are  of  short 
duration.  No  serious  untoward  symptoms  have  followed  the  use  of 
salvarsannatrium  in  Gutmann's  experience. 


Immediate  Results  of  Splenectomy  in  Pernicious  Anemia. — Lee, 
Vincent,  and  Robertsox  {Jour.  Avicr.  Med.  .Issn.,  1915,  Ixv,  216) 
report  a  series  of  5  cases  of  pernicious  anemia  treated  by  splenectomy. 
The  immediate  results  in  this  series  were  a  prompt  postoperative 
recovery  and  a  definite  remission  of  the  disease  in  every  case.  The  re- 
missions were  much  more  marked  than  are  usually  seen  in  pernicious 
anemia.  In  4  of  the  5  cases  the  red  blood  cells  rose  to  from  4,000,000 
to  5,000,000.  However,  in  spite  of  the  marked  improvement,  the 
blood  picture  retained  the  characteristics  of  pernicious  anemia  with 
the  exception  of  a  change  in  the  color  index  from  high  to  normal  or 
low.  Furthermore,  in  3  of  the  5  cases,  evidence  of  increased  blood 
destruction  was  present  several  months  after  splenectomy,  as  .shown 
by  the  urobilin  estimation.  The  authors  cannot  state  that  the  im- 
provement following  splenectomy  will  last  longer  than  the  remissions 
which  come  spontaneously,  and  which  may  persist  over  a  period  of 
years.     The  only  conclusions  which  the  authors  are  willing  to  draw 
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from  the  cases  reported  by  them  combined  with  the  reports  of  other 
writers  are:  (1)  Splenectomy  is  not  a  very  serious  operation  in  perni- 
cious anemia,  and  it  offers  a  definite  means  of  inducing  a  remission. 
(2)  The  remission  thus  brought  about  is  more  marked  in  the  majority 
of  the  cases  than  any  other  known  therapeutic  procedure. 


Recent  Experiences  in  Vaccine  Treatment. — Madden  (Lancet,  London, 
1915,  clxxxix,  267)  prefers  to  use  an  autogenous  vaccine,  as  a  more 
potent  and  direct  vaccine  is  made  available.  The  strength  of  vaccine 
is  generally  250  million  to  1  c.c,  with  an  initial  dose  of  50  million. 
The  interval  between  the  doses  depend  upon  the  case  itself  and  the 
reaction  produced,  but  they  are  never  less  than  five  days.  The  general 
effect  of  an  appropriate  vaccine,  according  to  >Madden,  is  to  produce 
a  definite  reaction  with  fever  and  malaise  and  usually  also  a  distinct 
but  temporary  exacerbation  of  the  symptoms  of  the  condition  under 
treatment.  When  this  degree  of  reaction  occurs  the  injection  should 
be  carried  steadily  on  in  increasing  strengths  at  proper  intervals.  The 
maximum  curative  effect  is  generally  gained  in  from  8  to  12  injections. 
INIadden  has  employed  vaccines  systematically  in  the  treatment  of 
boils  and  furunculosis  generally.  So  universally  successful  has  this 
method  been  in  his  hands  that  he  never  employs  any  other.  A  start 
is  made  with  100  million  followed  by  500  million  five  days  later,  and 
at  a  similar  interval  by  1000  milHon.  Generally  this  series  of  three 
injections  suffices  to  cure  in  the  ordinary  case;  but  in  more  intractable 
cases  a  further  series  working  rapidl}'  up  to  5000  million,  will  almost 
certainh'  be  sufficient.  He  has  also  had  some  success  in  cases  of  pyor- 
rhea alveolaris  with  an  autogenous  vaccine,  but  he  advises  that  vigorous 
local  treatment  must  be  carried  out  at  the  same  time.  In  acne  the  re- 
sults have  been  on  the  whole  very  disappointing.  Compartively  recent 
and  uncomplicated  pustular  acne  does,  however,  react  very  promptly 
in  almost  the  same  degree  as  an  inverterate  furunculosis;  but  in  old 
cases,  in  which  there  is  much  scarring  about  the  sebaceous  follicles, 
results  are  likely  to  be  disappointing.  A  further  very  important  use 
of  vaccines,  Madden  says,  is  in  l)oils,  carbuncles,  and  cellulitis  occurring 
in  diabetes.  Here  particularly  one  must  make  a  practice  of  giving  large 
and  repeated  doses  of  vaccines,  alternating  in  extreme  cases  with  anti- 
streptococcic scrums.  Septic  infection  from  operation  wound  or  injury 
may  also  be  controlled  by  vaccines;  but  it  is  very  necessary  to  nuike  sure 
of  the  causal  organism  before  beginning  a  series  of  injections.  Madden 
points  out  that  in  all  vaccine  treatment  it  must  be  remembered  that  an 
incision  into  the  aft'ected  part  acts  like  a  vaccine,  as  it  produces  a  phago- 
cytosis which  will  itself  have  a  vaccinal  effect;  quite  apart  from  the 
evacuation  of  pus  and  septic  serum  and  the  relief  of  tension  by  the 
incision,  ("are  must  therefore  bo  taken  not  to  give  a  strong  dose  of  a 
vaccine  at  the  same  time  as  the  iticision  or  too  violent  a  reaction  may 
occur.  Further,  vaccine  nuist  not  he  given  during  the  stage  of  depres- 
sion or  of  anaphylaxis  resulting  from  the  vaccinal  etfoct  of  the  incision. 
Madden  states  that  he  knows  of  no  better  treatment  for  infection  of 
the  urinary  tract  due  to  colon  bacilli  than  that  by  vaccines,  although 
treatnu'nt  has  to  be  long  continued  and  relapse  may  occur.  With 
respect  to  vaccine  treatment  of  gonorrhea  and  its  complications  he  has 
found  that  results  have  been  very  ilisappoiuting  when  the  gonococcus 
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infecting  organism.  Certain  cases  of  mixed  infection  respond  to  the 
is  the  principal  proper  vaccines.  Pneumococcic  vaccine,  either  as  stock 
for  acute  lobar  pneumonia  or  as  an  autogenous  vaccine  in  cases  of  old 
chronic  cough,  especially  if  consequent  upon  a  former  inflammation  of 
the  lungs,  is  most  useful  but  should  not  be  depended  upon  entirely. 


The  Use  of  Digitalis  in  Various  Forms  of  Cardiac  Arrhythmia. — 
Christian  (Bost.  Med.  and  Surg.  Jour.,  1915,  clxxiii,  306)  says  that  an 
important  indication  of  the  beneficial  action  of  digitalis  is  the  decrease 
in  the  pulse  deficit,  i.  c,  the  difference  between  the  apex  beat  and  the 
radial  pulse.  In  auricular  fibrillation  the  counting  of  the  radial  pulse 
may  be  very  misleading,  it  often  being  within  normal  limits  when 
actually  the  heart  is  beating  very  rapidly.  Digitalis  impedes  conduction 
in  the  bundle  of  His,  and  the  result  is  that  fewer  auricular  contractions 
send  impulses  through  to  originate  ventricular  contractions  and  con- 
sequently the  ventricle  beats  more  slowly.  With  slower  contraction 
of  the  ventricle,  there  is  more  time  for  the  ventricle  to  fill  and  more  time 
for  the  muscle  to  recover  from  fatigue.  Digitalis  also  probably  exerts 
an  action  on  the  myocardium,  causing  more  forcil)le  contractions,  and 
improves  coronary  circulation.  In  some  patients  with  auricular 
fibrillation  in  which  edema  is  marked,  a  much  better  diuresis  is  ob- 
tained by  combining  with  the  digitalis  a  diuretic  drug,  such  as  theocin. 
In  another  form  of  arrhythmia,  namely,  auricular  flutter,  digitalis 
usually  produces  a  striking  effect.  The  heart  in  such  cases  may  slow 
down  directly  into  a  normal  rhythm  with  great  improvement  in  the 
patient's  condition,  or  the  digitalis  may  throw  the  auricle  into  fibrillation 
and  when  digitalis  is  stopped  the  normal  rhythm  is  restored.  In  pulsus 
alternans  digitalis  frequently  produces  good  results.  In  the  rapid, 
regular,  decompensated  heart  digitalis  slows  the  rate  by  increasing 
vagus  inhibition  and  by  increasing  conduction  time  between  auricle 
and  ventricle,  and  it  strengthens  heart  action  by  some  direct  action 
on  the  myocardium  and  coronary  circidation.  This  type  of  case  often 
seems  definitely  resistant  to  digitalis  and  the  patient  may  take  large 
amounts  before  any  effect  can  be  detected.  It  is  always  well  to  re- 
member in  such  cases  to  watch  the  patient  carefully  for  sometimes  the 
digitalis  action,  which  has  been  long  delayed,  develops  with  great 
rapidity  into  marked  activity  so  that  the  patient,  who  shortly  before 
has  shown  no  digitalis  effect,  quickly  develops  toxic  symptoms.  In 
paroxysmal  tachycardia  there  is  little  evidence  that  digitalis  produces 
any  good  effect.  In  sinus  arrhythmia  and  in  compensated  hearts  with 
ectopic  beats  or  extrasystoles  digitalis  is  not  indicated.  In  cases  of 
heart  block  not  of  digitalis  origin,  digitalis  should  be  tried  if  the  patient 
is  decompensated.  Results  are  sometimes  good;  at  other  times  it 
would  seem  that  the  patient  is  made  worse.  Christian  advocates  the 
selection  of  one  good  digitalis  preparation  for  administration  by  mouth 
and  one  for  intravenous  use.  By  continued  use  of  the  same  preparations 
it  is  easier  to  estimate  in  a  given  case  whether  digitalis  is  effective  or 
not.  He  deprecates  the  great  number  of  "improved"  preparations  of 
digitalis  as  too  confusing  for  proper  judgment  of  effects.  He  prefers  to 
use  powdered  digitalis  or  a  freshly  made  infusion  for  oral  administration 
and  liquid  digipuratum  for  intravenous  use.  Occasionally  strophan- 
thin  intravenously  is  indicated  but  due  regard  must  be  paid  to  the 
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necessary  caution  against  strophanthin  in  a  patient  who  has  been 
taking  digitalis  by  mouth.  As  to  dosage  Christian  says  that  relatively 
large  doses  should  be  used  in  periods  of  decomposition.  With  compen- 
sation restored  very  small  doses  continued  over  long  periods  certainly 
seem  to  be  of  great  help  in  maintaining  compensation. 


The  Inactivation  of  Pepsin  by  Sodium  Chloride;  Its  Clinical  Sig- 
nificance.— Hamburger  {Arch.  Int.  Med.,  1915,  xvi,  356)  describes 
experiments  that  constantly  showed  that  the  neutralization  of  gastric 
juice  results  in  complete  inhibition  of  peptic  action  even  after  the 
addition  of  hydrochloric  acid  in  excess,  and  that  the  inhibition  of  pepsin 
is  due  to  sodium  chloride  acting  in  a  neutral  medium.  The  clinical 
application  of  these  findings  would  lie  in  the  ability  to  adapt  measures 
whereby  the  stomach  acid  could  be  completely  neutralized  and  the 
neutral  reaction  continuously  maintained,  and  also  that  the  newly 
formed  and  secreted  acid  could  be  immediately  and  continuously 
bound  with  alkali  as  soon  as  it  was  formed.  If  this  could  be  accom- 
plished, the  pepsin  set  free  by  neutralization,  as  well  as  the  newly 
secreted  pepsin,  would  be  bound  by  inhibiting  sodium  chloride  and 
permanently  inactivated.  As  a  result,  peptic  activity  woidd  be  de- 
stroyed for  a  period  of  time  equal  to  the  continuance  of  the  neutral 
reaction,  a  condition  similar  to  achylia  gastrica.  Such  a  temporary 
achylia  would  be  desirable:  (1)  as  a  prophylactic  measure,  to  prevent 
the  formation  of  gastric  or  duodenal  ulcer;  (2)  to  facilitate  the  healing 
of  ulcer  by  removing  the  factor  which,  next  to  mechanical  travnna,  is 
probably  of  greatest  importance  in  the  continuance  and  progression 
of  chronic  ulcer.  Therefore  in  simple  hyperacidity  in  hypersecretion 
from  whatever  cause,  in  motor  insufficiency  with  continuous  secretion, 
in  pylorospasm  with  hyperacidity  and  hypersecretion,  in  chronic 
ulcer,  in  gastro-enterostomy  to  prevent  the  formation  of  jejunal  ulcer. 
Neutralization  with  peptic  inactivation  might  be  desired.  The  author 
states  that  by  the  use  and  combination  of  certain  alkalies  with  certain 
foods  and  methods  of  feeding,  continuous  and  complete  neutraliza- 
tion of  the  stomach  contents  can  be  maintained. 


The  Treatment  of  Heart  Disease. — Shattuck  (Bost.  Med.  and  Surg. 
Join.,  1915,  clxxiii,  316)  presents  the  general  principles  of  the  treatment 
and  management  of  patients  suffering  from  cardiac  disease  with  especial 
reference  to  the  treatment  of  angina.  He  emphasizes  that  the  all- 
important  therapy  of  angina,  whether  grave  or  relatively  benign,  is 
the  rcgnlation  of  the  mode  of  life.  Every  effort  should  be  made  to 
avoid  bringing  on  pain.  Shattnck  points  out  that  the  details  of  medi- 
cinal treatment  of  true  angina  depend  somewhat  on  its  origin — whether 
this  l)e  infectious  or  non-infectious,  and  if  infectious  whether  of  syphilitic 
or  other  origin.  Medicinal  treatment  is  usually  of  minor,  though  still 
of  real  importance.  Strychnia  is  to  be  avoided  as  tending  to  heighten 
reflex  excitability.  Digitalis  is  indicated  only  so  far  as  myocardial 
failure  is  suggested  l)y  symptoms  other  than  pain.  Small  doses  of 
potassium  iodid  can  seldom  be  harmful  and  seem  to  be  of  value  even 
in  non-sypliiHtic  cases.  The  action  of  glonoin  is  so  transitory  that 
its  value  between  attacks  is  doubtful.  If  it  be  desirable,  as  Shattuck 
believes  to  be  rarely  the  ease,  to  try  to  secure  constant  reduction  of  1)1o(k1 
pressure,  sodium  nitrite  or  erythrol  may  l»e  used. 
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Camphor  Abscess. — Vogt  {Monatschr.  f.  Kindcrh.,  191o,  xiii,  381) 
reports  the  great  frequency  of  abscesses  following  the  subcutaneous 
injection  of  camphor-oil  in  sick  children  in  the  pediatric  wards  of  a 
hospital  in  Magdeburg.  He  mentions  the  possibility  of  some  peculiar 
constitutional  condition  of  the  children  of  that  part  of  the  country 
making  them  more  susceptible  to  the  development  of  such  lesions  than 
the  children  of  other  parts  of  the  Empire.  These  abscesses  were  so 
frequent  that  the  technique  of  the  subcutaneous  injection,  the  asepsis 
and  the  material  used  was  inspected  and  regulated  with  the  utmost 
thoroughness,  with  no  result  in  the  diminution  of  the  number  of  ab- 
scesses resulting.  Also  the  abscesses  were  found  for  the  most  part  to 
be  sterile,  a  very  few  showing  organisms  which  proved  to  be  mostly 
staphylococci.  The  larger  abscesses,  even  though  sterile  prove  an 
unfavorable  factor  in  seriously  ill  children.  Abscesses  opened  during 
life  or  at  autopsy  showed  the  camphoric  odor  and  large  quantities  of 
oil-droplets  to  have  persisted  a  long  time  after  the  injection.  It  would 
then  appear  that  the  oil  produced  an  irritation  in  the  tissues  and  by 
remaining  there  for  a  long  time  acted  as  a  foreign  body.  Camphor 
itself  has  irritating  properties  and  causes  locally  more  or  less  pain  with 
subsequent  redness  and  inflammation.  It  is  noteworthy  that  the 
many  injections  of  digalin  and  caffein  employed  in  these  cases  resulted 
very  rarely  in  abscess  formation.  In  the  development  of  abscess  in  the 
various  cases  there  was  apparently  no  relation  the  state  of  nutrition, 
the  amount  of  subcutaneous  fat,  the  severity  of  the  general  condition 
or  the  presence  of  edema.  From  this  experiment  it  would  seem  that 
under  certain  conditions  the  subcutaneous  injection  of  camphor  may 
be  attended  by  serious  injury. 


Clinical  Distinctions  between  Cerebral  Intoxication,  Meningism,  and 
Meningitis. — Hf.imax  {Arch.  Prdiat.,  1915,  xxxii,  579)  discusses  the 
clinical  distinctions  between  meningitis  and  conditions  with  which  it 
is  often  confused.  Cerebral  intoxication  is  a  condition  produced  by  ab- 
sorbtion  of  toxins  from  pliysicochemical  or  bacterial  agents  or  from 
animal  or  vegetable  matter  and  characterized  by  irritative  phenomena 
such  as  delirium,  involuntary  muscular  movements,  etc.,  and  is  fairly 
frequent  in  severe  infections.  Meningism,  so-called  serous  meningitis, 
is  a  morbid  process  resembling  meningitis  in  its  manifestations  but  in 
which  the  spinal  fluid  is  sterile.  Cerebral  intoxication  is  most  strikingly 
illustrated  in  severe  cases  of  pneumonia  and  typhoid  fever,  with  deli- 
rium, photophobia,  retraction  and  rigidity  of  the  neck  and  twitching  of 
the  muscles  or  convulsion.  Autopsy  generally  shows  no  lesions  of  the 
cerebrospinal  system.  There  is  always  an  etiologic  factor  to  which 
the  meningeal  signs  are  secondary  and  the  signs  are  significant  of  a 
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general  cerebral  irritation,  while  primary  meningitis  offers  in  addition 
focal  signs,  ptosis  of  the  eyelids,  strabismus,  unequal  pupils,  etc. 
Lumbar  puncture  in  intoxication  shows  the  fluid  sterile  and  clear  with 
no  variation  from  the  normal  cytological  count  while  in  meningitis 
various  changes  are  present  from  the  normal.  Meningism  indicates  a 
greater  degree  of  cerebral  toxemia  than  is  shown  in  cerebral  intoxica- 
tion and  differs  only  by  exhibiting  increased  intracranial  pressure  and 
a  symptom-complex  which  still  more  simulates  true  meningitis.  Its 
causes  may  be  classified  as  infectious  or  toxic,  irritative,  reflex  and 
hysterical.  Under  the  first  head  acidosis  and  the  later  stages  of  gastro- 
interitis  are  most  frequent  causes.  Of  irritative  causes  head  injuries, 
subacute  and  chronic  ear  conditions,  and  operations  on  the  cranium,  are 
found.  Helminthiasis  is  included  as  a  possible  factor  under  reflex 
causes,  and  the  hysterical  types  are  cases  claimed  by  the  French  to  be 
occasionally  mistaken  for  tuberculous  meningitis.  In  meningism  there 
is  an  etiological  factor,  the  symptoms  are  transitory  and  subside  with 
improvement  in  the  etiological  condition.  The  ophalmoscopic  findings 
are  negative  and  ocular  changes  rare,  a  slight  congestion  of  the  disks 
occasionally  ocurring.  The  bacteriological  and  cytological  differences 
in  the  spinal  fluid  must,  of  course,  be  regarded  as  the  most  important 
differential  signs. 

The  Sex  Distribution  of  Rickets. — Priestly  {Brit.  Jour.  Child.  Dis., 
1915,  xii,  173)  reports  several  studies  made  during  routine  medical 
inspection  in  schools  to  determine  the  sex  distribution  in  rickets.  The 
total  numbers  of  cases  were  rather  constant  from  year  to  year,  being 
0.25  to  0.14  per  cent,  during  the  last  five  years.  Out  of  a  total  num- 
ber of  boys  and  girls  examined,  75,000,  rickets  appeared  in  boys  2.04 
per  cent.,  and  in  girls  1.13  per  cent.  This  shows  a  difference  in  the 
incidence  of  rickets  or  rather  post-rickety  deformities,  between  boys 
and  girls  which  is  not  quite  in  ratio  of  2  :  1.  In  minor  cases  of  rickets 
the  same  general  effect  is  observed  and  in  observing  5000  cases  the  boys 
were  found  to  have  27  per  cent,  and  the  girls  16  per  cent.  The  disease 
therefore  seems  more  prevalent  in  boys  than  in  girls,  and  should  he 
included  with  rheumatism,  pulmonary  tuberculosis,  and  the  graver 
nervous  affections  among  the  diseases  whose  incidence  is  considerably 
influenced  by  sex. 


Aborted  Pneumonia  and  Mistreatment  of  Pneumonia. — Epstein 
{Pediairicfi,  1915,  xxvii,  70)  criticizes  the  friHiiicnt  diagnosis,  "A  touch 
of  pneumonia,"  made  by  some  physicians.  A  lobar  i>neunionia  may  be 
of  short  duration  either  ])ecause  the  difl'eront  pathological  stages  are 
shorter  or  because  the  ])n(MMnonia  terminates  witlunit  passing  tiirough 
all  the  stages.  These  short  pneimioiiias  are  rare  anil  above  the  diag- 
nostic ability  of  the  average  physician.  Usually  an  "aborted  pneu- 
monia" is  really  some  other  known  or  iniknown  infection.  Much  is 
written  on  the  treatment  of  pneumonia,  but  little  is  said  of  the  mis- 
treatment of  the  disease.  As  there  is  no  specific  treatment  for  the  pneu- 
monia the  patient  should  be  mainly  treated  and  not  the  disease.  JMis- 
treatment  consists  of  either  too  little  attention,  as  in  giving  an  ultra- 
homeo])athie  dose  of  .som(>  nuMlicine  and  neglecting  the  patient,  or  in 
over-medication   with   all    kinds   of   irritating   drugs   and   nauseating 
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Syrups,  sucii  as  aniiiioniuin  carl)()nate,  etc.  The  best  treatiiieiit  is  to 
conserve  the  child's  stren<ith  and  enei\ii:y  and  to  conihat  unfavorable 
symptoms.  Hydrotherapy,  proper  l"ee(ling  and  plenty  of  fresh  air  with 
a  temperature  not  too  low  in  asthenic  cases  is  of  prime  importance. 
The  drug  treatment  can  be  divided  into  three  classes — catharsis,  diuresis 
and  diaphoresis,  and  cardiorespiratory  stimulation. 


A  Clinical  and  Pathological  Study  of  100  Infants.— Smith  and  Cobb 
(Archiv.  Pcdiat.,  1915,  xxxii,  434)  present  the  data  of  two  sunmier's 
work  on  the  Boston  Floating  Hospital.  The  pathological  findings 
represent  a  check  on  the  clinical  diagnosis  of  the  various  groups  studied. 
Three  main  groups  of  digestive  disturbances  are  noted  as  indigestion, 
indigestion  with  fermentation,  and  infectious  diarrhea.  Indigestion  is 
from  overfeeding  of  some  food  element  or  errors  in  feeding  and  the 
majority  of  cases  recover.  The  autopsy  findings  in  2o  cases  of  this 
group  showed  the  gastro-intestinal  tract  normal  in  one-half  the  cases 
with  the  other  half  showing  conditions  from  marked  congestion  to 
follicular  and  ulcerative  enterocolitis.  In  the  group  called  "indigestion 
with  fermentation"  the  etiology  is  not  clear,  prol)ably  simple  digestive 
disturbance  and  an  infection  enter  into  the  condition  which  is  of  short 
duration,  marked  prostration  and  green,  mucous  or  bloody  stools. 
Of  the  7  cases  of  this  group  coming  to  autopsy  the  majority  showed 
nothing  more  advanced  than  congestion  or  catarrhal  inflanunation; 
only  1  case  showing  necrosis.  In  the  third  group,  "  infectious  diar- 
rhea," the  etiology  is  bacterial,  the  clinical  picture  is  the  same  for 
different  organisms  and  the  symptoms  are  of  two  types,  digestive 
such  as  vomiting  and  diarrhea,  and  toxic,  as  high  fever  and  prostra- 
tion. In  infection  by  the  Hexner  bacillus  lactose  solution  is  favorably 
employed,  but  in  infection  by  the  gas  bacillus,  feeding  high  proteid 
and  low  carliohydrates,  as  lactic  acid  milk  is  more  favorable.  Of  the 
40  cases  coming  to  autopsy  in  this  group  17  had  follicular  entero- 
colitis with  necrosis,  9  had  ulcerative  enterocolitis  or  typical  dysentery, 
and  7  had  membranous  enterocolitis,  showing  that  the  severe  types  of 
lesion  predominate. 


The  Gas  Bacillus  and  Infectious  Diarrhea  in  Childhood.  —Sylvester 
and  HiBBKX  {Archir.  Pcdiat.,  1915,  xxxii,  457)  describe  their  inves- 
tigation of  digestive  disturbances  caused  by  the  gas  l)acillus  and  the 
treatment  based  on  scientific  study.  Their  investigation  embraced 
infectious  diarrhea,  fat  intolerance,  carbohydrate  intolerance,  and 
chronic  intestinal  indigestion  (marasmus).  The  test  for  the  gas  bacillus 
was  based  on  the  gas-forming  properties  of  the  bacillus  in  a  carbohydrate 
media  at  suitable  temperature  and  was  therefore  either  positive  or 
negative  in  any  one  case.  The  number  of  cases  investigated  were 
172,  of  which  100  were  positive  and  72  negative.  Infectious  diarrhea 
showed  38  cases  positive  and  9  negative.  Fat  intolerance,  29  positive, 
3  negative.  Carbohydrate  intolerance,  3  positive.  Acute  intestinal 
indigestion,  5  positive,  2  negative.  Chronic  intestinal  indigestion,  15 
positive,  4  negative.  Breast-fed  children  \mder  two  weeks  old,  none 
positive,  30  negative.  Controls  nuide  at  frequent  intervals  showed 
that  tap  water,  throat  sticks  and  soap  used  for  supjwsitories  were 
unifonuly  negative.     The  Bacillus  aerogenes  capsulatus  is  generally 
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distributed  in  soil,  milk  and  sewage,  but  is  not  a  normal  inhabitant 
of  the  intestinal  tract  of  healthy  breast-fed  infants,  nor  was  it  found 
in  30  breast-fed  infants  under  two  weeks  of  age  examined  by  Sylvester 
and  Hibben.  The  gas  bacillus  grows  luxuriantly  on  a  high  carbohy- 
drate medicine  and  lactic  acid  is  inimical  to  its  growth  and  reproduction. 
It  is  advised  in  the  treatment  of  these  disorders  to  give  a  5  per  cent, 
lactose  solution  until  a  positive  diagnosis  is  made  of  the  presence  of  the 
gas  bacillus  by  bacteriological  examination.  If  the  diagnosis  is  positive 
for  gas  bacillus  unpasteurized,  fat-free  lactic  acid  milk  is  given  and  all 
carbohydrates  are  withdrawn.  This  is  preferred  to  the  administration 
of  lactic  acid  bacilli  culture. 
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Birth  Palsy. — Platt  {Brit.  Med.  Jour.,  May  8,  1915)  states  that 
there  are  two  theories  to  explain  birth  palsy.  In  one  the  paralysis  is 
primarily  due  to  stretching  or  tearing  of  the  brachial  plexus,  by  the 
other  theory  the  primary  lesion  is  one  of  the  joints  or  bones,  and  the 
nervous  lesions  and  symptoms  are  secondary.  The  cases  usually  follow 
a  difficult  labor,  one  arm  of  the  infant  hanging  limp  and  motionless. 
The  arm  hangs  close  to  the  side  with  internal  rotation  at  the  shoulder, 
the  elbow  extended,  the  forearm  pronated,  fingers  flexed  and  sometimes 
wrist-drop.  The  neck  and  shoulder  may  be  tender  for  a  few  days.  In 
many  cases  rapid  and  complete  recovery  follows,  rarelj'  no  recovery 
or  arm  remaining  practically  useless,  while  in  a  considerable  number 
partial  recovery  takes  place.  Shortening  of  the  tendons  and  capsule 
of  the  shoulder-joint  and  about  the  other  joints  is  present.  In  cases 
which  do  not  completely  recover  subluxation  of  the  shoulder -joint  is 
often  associated  with  birth  palsy. 

So  far  as  treatment  is  concerned,  as  soon  as  possible  after  birth  the 
arm  must  be  fixed  in  a  position  to  relax  the  paralyzed  muscles.  A 
splint  or  plaster-of-Paris  brace  is  necessary.  The  splint  consists  essen- 
tially of  a  broad  body  piece  and  a  narrow  arm  piece,  suitably  padded 
and  furnished  with  webbing,  straps,  and  buckles.  This  position  of 
relaxation  must  be  constantly  kept  up  night  and  day.  In  addition 
daily  massage  and  passive  movements  at  the  shoulder  should  be  begun. 
When  the  patient  begins  to  recover  she  must  have  exercise  to  train  the 
muscles.  Massage  to  be  of  use  must  be  sujicrficial  and  carried  out 
with  the  muscles  kept  constantly  relaxed.  Tlie  splint  nuist  l)e  used 
until  the  power  of  active  external  rotation  and  al)duction  at  the  shoulder 
has  r(>turne(l.  If,  after  three  months,  the  paralyzeil  nuiscles  give  the 
reaction  of  degeneration  to  electrical  tests,  operation  should  be  per- 
formed.   The  writer  does  not  speak  enthusiastically  of  operation.    As  the 
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nerves  are  small  it  is  difficult  to  dissect  them  out  completely  and  to  close 
them  accurately.  Should  anastomosis  be  made  it  must  he  at  the 
periphery.  As  a  rule  these  patients  recover,  for  it  is  very  rare  to  see  an 
adult  who  shows  the  results  of  birth  palsy  in  infancy.  Where  the 
shoulder  is  deformed  by  internal  rotation  and  the  case  has  been  neglected 
for  several  months,  the  position  of  the  head  of  the  humerus  should  be 
carefully  ascertained,  and  if  no  subluxation  is  present,  an  anesthetic 
should  be  given,  the  contracted  capsule  stretched  and  the  limb  placed 
in  the  position  first  used  in  a  splint  or  plaster.  If  the  capsule  cannot 
be  stretched,  an  open  operation  with  division  of  the  contracted  tissues 
is  indicated.  Where  there  is  posterior  subluxation  of  the  shoulder- 
joint,  the  effort  should  be  made  under  anesthesia  to  reduce  a  subluxa- 
tion by  manipulation.  Should  this  fail,  after  two  years  of  age  an  open 
operation  is  indicated,  approaching  the  joint  by  the  anterior  route 
and  dividing  the  anterior  capsule  and  subscapularis  tendon.  It  may 
be  necessary  to  partially  remove  the  acromion.  Plaster-of-Paris  should 
then  be  applied.  Fixation  is  indicated  for  three  months,  followed  by 
massage  and  movements. 

Complete  Inversion  of  the  Uterus,  with  Prolapse  and  Recovery. — 
Stewart  {Brit.  Med.  Jour.,  June  26,  1915)  reports  the  case  of  a  primi- 
para,  delivered  with  forceps  without  especial  difficulty.  The  uterus 
contracted  well,  and  ten  minutes  after  the  birth  of  the  child  the  placenta 
was  about  to  be  expelled.  When  this  was  removed  the  uterus  was 
found  completely  inverted.  There  was  practically  no  hemorrhage, 
but  the  placenta  was  somewhat  adherent.  It  was  detached  and  the 
effort  made  under  chloroform  to  reduce  the  inversion  for  twenty 
minutes.  This  was  followed  by  profound  collapse  and  the  effort  was 
abandoned.  Under  stimulation  the  patient  slowly  rallied  and  was 
removed  to  a  hospital,  where,  under  anesthesia,  the  inversion  was 
reduced  by  taxis.  The  patient's  convalescence  was  prolonged  and 
complicated,  but  she  finally  regained  complete  health.  In  reviewing 
this  case,  it  must  be  noted  that  the  placenta  is  said  to  have  been  "  some- 
what adherent,"  and  also  that  in  ten  minutes  after  the  delivery  of  the 
child  the  placenta  appeared  in  the  vagina.  We  question  very  much 
whether  there  was  any  real  adhesion  of  the  placenta,  but  the  abnor- 
mality lay  in  the  fact  that  sufficient  time  did  not  elapse  after  the  birth 
of  the  child,  before  efforts  were  made  l)y  the  patient  or  the  physician 
to  remove  the  placenta.  From  twenty  minutes  to  a  half  hour  should 
elapse  after  the  expulsion  of  the  child,  while  the  mother  remains  per- 
fectly quiet,  before  efforts  are  made  to  deliver  the  placenta.  The 
placenta  does  not  separate  immediately,  and  as  in  this  case,  there  is 
sufficient  cohesion  between  the  placenta  and  uterine  wall  to  favor 
the  inversion  of  the  uterus. 

The  Intolerance  of  the  Fibroid  Uterus  to  Twin  Pregnancy.— Mon- 
TUORO  [Zh-clir.  f.  Gchurtsh.  u.  Gyviik.,  191.3,  Ixwi)  reports  tliree  cases 
of  twin  pregnancy,  complicated  by  fibroids  of  the  uterus,  in  which 
abortion  had  occurred  or  the  patient  had  to  be  operated  upon  for 
hemorrhage  with  threatening  symptoms.  He  has  collected  from  the 
literature  fifteen  other  cases,  and  his  own  experience  and  statistics 
show  that  when  twin  pregnancy  occurs  in  the  fibroid  uterus  but  27.07 
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per  cent,  go  on  to  viability  or  near  terra;  16  per  cent,  abort  and  between 
55  and  56  per  cent,  come  to  operation.  The  period  of  pregnancy  in 
which  abortion  usually  occurs  varies  frora  the  third  to  the  sixth  month. 
Twin  pregnancy  seeras  to  stimulate  fibroids  to  very  rapid  growth, 
while  on  the  other  hand  the  growth  of  the  embryos  produce  great  dis- 
tension of  the  uterus,  especially  in  the  tissues  in  the  region  of  the 
fibroids.  This  paper  is  valuable  in  forming  a  decision  as  to  the  treat- 
ment of  such  a  case.  It  is  useless  to  wait  for  pregnancy  to  develop  to 
full  term  and  the  rule  should  be  that  twin  pregnancy  and  fibroid 
uterus  is  best  treated  by  prompt  hysterectomy. 


The  Treatment  of  Placenta  Previa. — Stratz  {Ztschr.  f.  Geburtsh.  u. 
Gyndk.,  1915,  Ixxvi)  in  his  Clinic  at  the  Hague  follows  Schroeder  and 
Hofmeier  in  his  belief  that  combined  version,  followed  by  spontaneous 
labor  or  very  slow  extraction  is  the  best  treatment  for  placenta  previa. 
He  endorses  in  full  Schroeder's  statement  that  the  best  results  in  the 
treatment  of  placenta  previa  will  be  obtained  if  little  consideration 
is  given  the  interests  of  the  child.  By  such  a  method  infant  mortality 
will  not  be  excessive,  while  the  maternal  mortality  will  be  much  lessened. 
Stratz  has  treated  173  cases,  of  whom  the  greater  part  were  private 
patients.  There  were  63  cases  of  deep  insertion  of  the  placenta,  in 
which  hemorrhage  ceased  so  soon  as  the  membranes  were  ruptured. 
In  110  combined  version  was  practised.  He  made  no  difference  between 
central  and  lateral  placenta  previa,  but  made  his  diagnosis  from  the 
fact  that  on  vaginal  examination  the  os  was  practically  filled  with 
placental  tissue.  Of  the  173,  one  mother  in  the  Polyclinic  practice 
died,  a  mortality  of  0.6  of  1  per  cent.  This  patient  gave  birth  spon- 
taneously, after  version,  to  a  living  child,  but  a  half  hour  after  the 
placenta  had  been  expressed,  sat  up  in  bed  suddenly,  collapsed  and 
died.  At  autopsy  an  open  sinus  the  size  of  a  httle  finger  was  found 
in  the  uterus  at  the  contraction  ring.  The  hemorrhage  preceding  the 
patient's  death  was  not  excessive,  and  embolism  was  the  most  probable 
cause.  In  50  patients  there  was  moderate  elevation  of  temperature. 
In  3  there  was  pronounced  infection,  2  having  purulent  endometritis, 
1  had  pelvic  abscess  which  ruptured  spontaneously  into  the  rectum. 
These  3  cases  had  been  tamponed  by  the  general  practitioner  in  atten- 
dance. All  three  recovered.  Seventy-seven  of  the  children  were 
stillborn,  and  20  had  been  dead  for  some  time  before  birth.  This 
makes  a  total  fetal  mortality  of  45  per  cent.  The  writer  quotes  the 
statistics  of  placenta  previa  for  the  year  1914  in  Holland.  The 
number  of  cases  reported  is  881,  with  a  maternal  mortality  of 
7  per  cent,  and  a  fetal  mortality  of  43  per  cent.  In  those  clinics 
where  combined  version  is  used  as  a  method  of  treatment,  236 
cases  are  reported,  with  a  maternal  mortality  of  2.7  per  cent,  and  a 
fetal  mortality  of  68  per  cent.  Enil)olisin  is  a  not  uncommon  cause 
of  death  following  placenta  previa,  probably  because  of  the  unusual 
development  of  bloodvessels  in  the  lower  portion  of  the  uterus.  Stratz 
believes  that  wlu-re  the  bleeding  is  slight,  the  patient  should  be  put  at 
absolute  rest  and  given  narcotics.  The  tampon  should  be  completely 
abandoned  as  a  method  of  treatment  and  interference  practised  as 
rarely   as   possible.      Where   hemorrhage   is   considerable,    combined 
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version  bringing  the  child  down  sufficiently  to  check  the  hemorrhage, 
and  if  possible  spontaneous  expulsion  should  be  procured.  Under 
especially  favorable  circumstances,  where  the  birth  canal  is  dilated 
and  the  child  not  large,  it  may  be  very  carefully  extracted.  The  use 
of  the  dilating  bag  is  unnecessary  in  most  cases  of  placenta  previa. 
Cesarean  section  he  thinks  is  indicated  only  when  a  living  child  is 
earnestly  desired,  or  in  the  presence  of  other  complications. 


GYNECOLOGY 

UNDER   THE    CHARGE    OF 

JOHN   G.  CLARK,  M.D., 

PROFESSOR    OF    GYXECOLOGT    IN   THE    UNIVERSITY    OF   PENNSYLVANIA,    PHILADELPHIA. 


Etiology  of  Adnexal  Inflammation.— In  a  recent  article  Neisser 
{Med.  Klin.,  1915,  xi,  511)  calls  attention  to  the  fact  that  ever  since 
the  discovery  of  the  gonococcus  in  1879  some  difference  of  opinion  has 
existed  between  the  andrologists — among  which  he  classes  himself — 
and  the  gynecologists  as  to  the  etiology  of  adnexal  inffammations. 
He  says  truly  that  most  gynecologists  take  the  standpoint  that  when  a 
hitherto  healthy  woman,  whose  husband  has  passed  through  an 
attack  of  gonorrhea  at  some  previous  time,  develops  within  the  first 
year  or  so  of  married  life,  or  after  her  first  pregnancy,  an  ascending 
endometritis  and  adnexitis,  it  goes  without  question  that  the  latter  is 
gonorrheal  in  origin,  no  matter  how  many  repeated  examinations  of 
the  husband  have  failed  to  demonstrate  the  presence  of  gonococci. 
Neisser  says  that  he  cannot  agree  with  this  viewpoint,  for  be  believes 
that  in  many  of  these  cases  there  may  not  be  a  true  gonococcal  infection. 
He  says  that  this  point  has  assumed  a  more  practical  interest  than  it 
formerly  possessed  since  the  introduction  of  modern  immvmotherapy, 
which  requires  for  its  successful  application  a  determination  of  the 
specific  organism  at  fault.  He  thinks  that  many  of  the  failures  reported 
from  the  use  of  gonococcal  vaccines  in  cases  of  this  type  are  proliably 
due  to  the  fact  that  the  infection  is  not  gonorrheal  at  all,  but  that  other 
organisms  may  be  responsible.  These  may  be  forced  into  the  uterus 
by  douches  given  under  too  high  pressure.  Moreover,  it  is  well  known, 
he  says,  that  in  every  case  of  postgonorrheal  urethritis  in  the  male, 
quantities  of  bacteria  of  various  kinds  are  harbored  in  the  urethra 
long  after  the  gonococci  have  entirely  disappeared,  and  he  suggests 
the  possibility  that  in  some  cases  some  of  these  organisms  may  cause 
inflammation  of  the  female  organs.  He  admits  that  examination  of 
organisms  of  this  type  has  failed  to  show  any  marked  pathogenicity 
so  far  as  the  ordinary  laboratory  animals  are  concerned,  but  this 
does  not  prove  that  they  may  not  possess  this  property  when  in  the 
human  mucous  membrane.  He  thinks  the  problem  can  lie  definitely 
solved  only  by  careful  and  extensive  bacteriological  investigations  by 
andrologists  and  gynecologists  working  together,  but  that  in  the  mean- 
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time,  we  should  be  a  little  slower  in  jumping  at  conclusions  that  may 
mean  the  wrecking  of  a  marriage  until  w^e  are  a  little  more  sure  of  our 
ground. 


Treatment  of  Carcinoma  of  the  Uterus  by  the  Percy  Cautery. — Tliis 
method  of  treatment  for  inoperable  carcinoma  of  the  cervix  consists, 
as  we  brought  out  in  discussing  it  a  few  months  ago,  in  the  utilization 
of  a  heavy  cautery,  of  not  sufficient  heat  to  cause  any  charring  of  the 
tissue,  but  merely  to  thoroughly  cook  the  whole  area,  as  it  Avere,  by  a 
degree  of  heat  high  enough  to  destroy  malignant  cells,  without  devitaliz- 
ing healthy  tissue.  Heretofore  most  of  the  literature  upon  the  subject 
has  come  from  Percy  himself,  but  a  recent  article  by  Balfour  [Jour. 
Lancet,  1915,  xxxv,  347)  gives  a  preliminary  report  on  31  cases  treated 
at  the  Mayo  Clinic  from  January  1914  to  June  1915.  As  Balfour 
emphasizes,  of  course  nothing  can  be  said  as  yet  as  to  end-results  in 
these  cases,  but  the  immediate  effects  have  been  so  favorable  that  he 
feels  the  method  has  a  very  distinct  field  of  usefulness.  In  all  the 
patients  there  was  immediate  cessation  of  bleeding  and  discharge,  with 
corresponding  improvement  in  the  general  condition.  Upon  reexamina- 
tion six  weeks  to  three  months  after  operation,  one  generally  finds  a 
greatly  increased  mobility  of  the  uterus,  with  an  atrophic,  clean,  smooth 
cervix  and  vaginal  vault.  So  far  Balfour  has  not,  as  a  rule,  considered 
it  advisable  to  give  more  than  one  cauterization  treatment  in  each 
case.  In  nine  instances  a  radical  hysterectomy  was  subsequently 
performed,  and  in  five  of  these  careful  pathological  examination  of  the 
removed  specimen  failed  to  reveal  the  presence  of  any  malignant 
tissue.  The  author  admits  the  possibility  that  in  some  of  these  a  pri- 
mary hysterectomy  might  have  been  done,  but  he  considers  the  pre- 
liminary heating  of  undeniable  value  in  borderline  cases.  Destruction 
of  the  cancer  cells  themsehes  is  not  the  only  advantage  of  this:  in 
from  two  to  three  months  the  shrivelled  cervix  in  a  scarred,  firm  vaginal 
vault,  which  has  resulted,  makes  it  possible  to  do  a  much  cleaner  and 
more  satisfactory  operation;  the  foul,  infected  tissues  of  the  cancerous 
cervix  are  sterilized,  and  the  very  important  factor  of  bacterial  infection, 
which  is  largely  responsil)le  for  the  primary  mortality  of  this  operation, 
is  removed.  In  a  few  cases  complications  were  encoimtered,  such  as 
vesical  fistul.T,  late  secondary  hemorrhage,  and  implantation  metastasis 
in  the  vagina.  With  increasing  experience  in  the  technique,  however, 
Balfour  thinks  that  most  of  these  may  be  avoidetl.  In  the  latest 
publication  on  the  subject  by  Pkrcy  himself  {Amrr.  Jour.  Obst., 
1915,  Ixxii,  298)  many  interesting  and  important  details  of  his  technique 
are  described,  with  numerous  illustrations  of  his  instruments  and 
method  of  arranging  the  patient  for  the  vaginal  and  alxlominal  work. 
Percy  does  not  hesitate  to  repeat  the  cauterization  four  or  five  times 
on  the  same  ]iatient,  if  necessary,  opening  the  abdomen  each  time  to 
control  by  pali)ation,  the  amount  of  heat  being  disseminated  through 
the  uterus  and  adjacent  structures.  This  he  consiilers  to  be  an  absolute 
sine  qua  non,  if  satisfactory  results  are  to  be  obtained.  He  says  that  he 
now  routinely  ties  both  internal  ialiac  arteries,  to  aid  in  starvation  of 
the  growth,  and  to  prevent  the  danger  of  secondary  hemorrhage 
which  previously  occurred  in  several  cases. 
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A  Tumor-like  Form  of  Lupus.— Fischer  {Dcrmni.  Ztschr.,  April, 
1915)  reports  an  unusual  case  of  lupus,  characterized  by  numerous 
tumor-like  lesions,  occurring  in  a  young  Russian,  twenty-two  years  old, 
who  was  at  first  suspected  to  be  suffering  from  leprosy.  The  left  leg, 
which  was  notably  enlarged  and  elephantiasic  in  appearance,  was  the 
seat  of  numerous  discrete  and  confluent  timiors  varying  in  size  from  a 
pea  to  a  cherry,  and  many  cicatrices.  The  histological  and  bacterio- 
logical study  of  the  case  demonstrated  its  tubercidous  nature.  The 
cutaneous  affection  was  most  probably  secondary  to  an  osseous  tuber- 
culosis of  the  leg  beginning  inchildhood.  Fischer  insists  upon  the  strict 
separation  of  these  tumor-like  cases  from  other  forms  of  cutaneous 
tuberculosis,  such  as  the  papillomatous  proliferations  which  occasion- 
ally occur  in  ulcerating  lupus,  tuberculosis  verrucosa  cutis  and  lupus 
verrucosus,  with  which  they  have  nothing  to  do. 


Congenital  Familial  Hereditary  Alopecia  the  Result  of  Hypothy- 
roidism.— Petkrskn  {DcniKif.  Zlschr.,  April,  191. ")1  reports  an  example 
of  hereditary  alopecia  occurring  in  three  generations,  affecting  equally 
the  male  and  female  members  of  the  family,  and  limitcfl  strictly  to  the 
scalp.  The  affected  individuals  were  born  with  a  normal  growth  of 
hair  which  continued  to  grow  normally  until  about  the  fourth  or  sixth 
year.  It  then  began  to  fall  out  and  lose  its  pigment,  becoming  com- 
pletely colorless,  and  continued  to  do  so  until  at  puberty  or  a  little 
later  the  scalp  was  completely  bald.  In  three  children  of  the  family 
under  Petersen's  observation  the  administration  of  thyreoidin,  in  doses 
of  3  to  9  centigrams  daily,  was  followed  by  good  results.  After  about 
eight  months  of  this  treatment  the  hair  ceased  to  fall  and  regained  its 
color.  The  favorable  result  following  the  administration  of  thyreoidin 
leads  Petersen  to  conclude  that  the  affection  was  due  to  deficient 
endocrine  secretion  the  result  of  diminished  activity  of  the  thyroid 
gland. 


Pemphigoid  Eruptions  Following  Vaccination. — Mock  {Jour.  Cutan. 
Did-.,  October,  lUlo),  in  an  interesting  paper  on  this  important  subject, 
sums  up  the  result  of  the  study  of  his  own  cases  and  of  those  in  literature 
as  follows:  The  cases  may  be  divided  into  three  groups:  (A)  those 
which  terminate  in  rapid  recovery  and  may  or  may  not  be  accompanied 
by  constitutional  disturliance;  (B)  those  which  continue  as  a  chronic 
recurrent  vesicular  or  bullous  affection  which  may  or  may  not  be 
accompanied  by  constitutional  disturbance;  (C)  a  third  group  which 
terminates  rapidly  in  death.  The  period  of  incubation  varies  from 
three  or  four  days  to  four  months,  the  average  period  being  in  the 
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majority  of  cases  from  three  to  five  weeks.  In  the  benign  cases  the 
bullfe  are  smaller  than  in  the  severe  ones.  The  eruption  shows  a  pre- 
dilection for  the  neighborhood  of  the  mouth,  the  neck,  and  extremities, 
particularly  the  joints.  Inoculations  in  monkeys,  a  calf,  guinea-pigs 
and  rabbits  were  negative.  Blood  cultures  from  a  fatal  case  and  from 
two  which  recovered  were  negative  under  various  conditions  and  on 
various  media.  Ordinary  staphylococci  were  obtained  from  cultures 
made  from  the  contents  of  some  of  the  bullae  while  others  were  found 
sterile. 


Trichloracetic  Acid  and  its  Uses  in  Dermatology. — Davis  {Jour. 
Cutan.  Dis.,  October,  1915)  thinks  trichloracetic  acid  has  a  selective 
action  upon  epithelial  tissues  and  finds  it  most  useful  in  the  treatment 
of  a  number  of  cutaneous  affections  where  a  somewhat  superficially 
acting  cauterant  is  indicated.  In  patches  of  degenerative  seborrhea 
and  in  pigmented  moles  its  use  is  followed  by  satisfactory  results. 
The  skin  is  cleansed  with  benzine  to  facilitate  the  penetration  of  the 
acid  which  may  be  applied  with  a  toothpick  wrapped  with  a  bit  of  cotton. 
It  is  particularly  useful  in  pigmentations,  papillomata  and  nevi.  In 
xanthoma  palpebrarum  Davis  regards  it  as  the  ideal  remedy.  In  fissures 
in  the  region  of  the  mouth  and  nares  and  about  the  anus  he  has  found 
it  invaluable. 


The  Relation  of  Animal  to  Human  Sporotrichosis. — Meyer  {Jour. 
Amer.  Med.  Assn.,  August  14,  1915);  since  1911,  has  been  investigating 
the  reported  cases  of  the  transmission  of  sporotrichosis  from  the  horse 
to  man,  most  of  the  work  being  done  in  Pennsylvania  where  sporo- 
trichosis in  horses  is  a  common  affection.  The  evidence  which  he  col- 
lected does  not  support  the  theory  that  the  malady  is  very  frequently 
transmitted  from  the  horse  to  man.  Only  two  cases  of  human  sporo- 
trichosis have  been  recorded  in  Pennsylvania,  and  in  one  of  these 
infection  by  contact  with  a  sporotrichotic  horse  was  at  first  suggested 
but  could  not  be  proved  conclusively.  The  absence  of  the  affection 
among  veterinarians  and  farmers  in  Pennsylvania  where  it  is  very 
common  in  the  horse  demonstrates,  in  ISIeyer's  opinion,  that  sporo- 
trichotic infection  in  man  by  contact  with  the  horse  occurs  only  very 
rarely. 


Lupus  Erythematosus  of  the  Mucous  Membranes. — Cilver  [Jour. 
Amrr.  Med.  Assn.,  August  2S,  1915)  ri-porting  eleven  cases  of  lupus 
erythematosus  atiecting  various  nuicous  membranes,  announces  it  as 
his  belief  that  the  mucous  membrane  lesions  as  well  as  those  upon  the 
skin  are  the  result  of  a  general  disease,  the  evidence  pointing  to  digestive 
and  assimilative  faults  as  the  most  important  causes.  He  concludes 
that  internal  treatment  and  a  proper  regimen  are  quite  as  necessary 
as  local  treatment.  In  the  discussion  which  followed  the  reading  of 
the  paper  Pusey  expressed  his  belief  that  lupus  erythematosus  is  a 
toxic  dermatosis,  belonging  in  the  erythema  nuiltiforme  group. 


Bullous  Dermatitis  Caused  by  the  Colon  Bacillus.  -Potter  {Jour. 
Cutin.  Dis.,  April,  l!)l5j  reports  the  case  of  a  young  wonum  who  one 
month  after  a  normal  labor  was  seized  with  convulsions,  the  origin 


DERMATOLOGY  923 

of  which  could  not  he  dcterinincd.  Duriiij;  the  patient's  second  week 
in  the  hospital  an  erythema  appeared  on  the  arms  and  face  which 
disappeared  in  the  course  of  three  or  four  days  except  upon  the  face 
where  it  persisted.  A  bullous  eruption  then  appeared  upon  the  hands, 
forearms  and  ankles  accompanied  by  slight  elevation  of  temperature 
(101°).  Nothing  abnormal  was  found  in  any  of  the  viscera,  and  smears 
taken  from  the  cervix  and  vagina  shows  nothing.  Cultures  made  from 
the  contents  of  the  blebs  revealed  a  type  of  the  colon  bacillus.  The 
bullous  eruption  spread  to  the  face,  shoulders,  buttocks  and  lower 
limbs,  and  new  lesions  continued  to  appear  throughout  the  course  of 
the  illness  which  lasted  about  six  weeks,  running  an  irregular  course 
similar  in  some  respects  to  typhoid  fever,  but  the  Widal  reaction  was 
repeatedly  negative.  The  treatment  consisted  in  the  employment  of 
an  autogenous  vaccine  which  Potter  thinks  was  of  benefit  in  checking 
the  appearance  of  the  blebs. 


Paraphenylene  Diamene  Dermatitis. — Bl'nch  {Brit.  Jour.  Dcrmat., 
September,  1915)  has  recently  had  under  his  care  a  number  of  cases 
of  a  severe  dermatitis  resembling  in  appearance  a  weeping  eczema, 
situated  upon  the  scalp  and  face  resulting  from  the  use  of  paraphenylene 
diamene  used  as  a  hair  dye.  In  severe  cases  the  dermatitis  affects  the 
entire  face  and  may  spread  to  the  chest  and  back.  While  this  dermatitis 
may  follow  the  first  application  it  may  not  appear  until  it  has  been 
applied  a  number  of  times.  (I  have  seen  a  number  of  cases  of  a  like 
kind  in  the  past  year  in  all  of  which  the  cause  was  entirely  overlooked, 
no  suspicion  being  entertained  by  the  patient  or  her  physician  that  the 
dye  had  anything  to  do  with  the  dermatitis  which  was  supposed  to 
be  an  eczema. — M.  B.  H.) 


Etiology  of  Erythema  Nodosum. — Rosenow  (Jour.  Cutan.  Dis.,  May 
1915) ,  at  the  clinical  session  of  the  38th  Annual  Meeting  of  the  American 
Dermatological  Association,  demonstrated  cultures  of  a  markedly 
pleomorphic  organism  obtained  from  the  subcutaneous  nodes  in  six 
typical  cases  of  erythema  nodosiun,  which  he  believes  to  be  the  cause 
of  the  disease.  The  same  organism  was  also  obtained  from  a  cervical 
gland  draining  an  infected  tonsil  in  one  case,  from  the  focus  of  infection 
(tonsil  and  superficial  ulcer  on  the  anterior  pillar)  in  two  cases,  and  from 
the  blood  in  pure  cultures  in  two  cases.  Injected  intravenously  into 
dogs,  rabl^its  and  guinea-pigs,  it  exhibits  a  remarkable  affinity  for  the 
subcutaneous  tissues,  producing  localized  subcutaneous  hemorrhages 
followed  by  infiltration,  migration  of  leukocytes,  and  enlargement  of 
neighboring  lymphatic  glands.  The  hemorrhages  are  frequently 
symmetrically  distributed,  and  from  the  hemorrhagic  areas  the  organism 
has  been  isolated  repeatedly.  In  smears  from  original  colonies  the  or- 
ganisms presents  all  gradations  between  bacilli,  elongated  diplococci 
and  cocci,  the  form  probably  depending  upon  conditions  of  environment. 

The  Vaccine  Treatment  of  Ringworm  of  the  Scalp.— Strickler 
{Jour.  Cutan.  Dis.,  ISlarch,  1915)  reports  seven  cases  of  ring^vo^m  of 
the  scalp  cured  by  injections  of  a  vaccine  prepared  by  growing  the 
infecting  organism  upon  "French  Proof  Agar"  in  an  Erlenmyer  flask, 
triturating  the  cultures  thus  obtained  with  crystals  of  chemically  pure 
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sodium  chloride  and  afterward  adding  enough  sterile  distilled  water  to 
make  a  normal  salt  solution.  The  vaccine  was  preserved  by  the  addi- 
tion of  0.25  per  cent,  phenol.  The  dose  varied  from  1  c.c.  to  2  c.c. 
given  at  intervals  of  three  days.  After  the  patient  has  had  6  or  7 
injections  an  infiltrated  area  appeared  in  some  cases  at  the  site  of  the 
injection  about  thirty-six  hours  after  it.  In  one  case  abscesses  followed 
the  injection  of  the  vaccine  and  the  treatment  had  to  be  discontinued. 
The  number  of  injections  varied  from  seven  to  seventeen.  Strickler 
concludes  from  his  experience  with  these  cases  that  ringworm  of  the 
scalp  can  be  cured  by  vaccines,  but  is  not  prepared  to  state  in  what 
proportion  of  the  cases  treated  a  cure  can  be  obtained  in  this  manner. 
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Nature  and  Clinical  Importance  of  Pseudodiphtheria  Bacilli. — Num- 
erous workers  have  called  attention  to  the  finding  of  organisms  closely 
resembling  B.  diphtheriae,  in  various  parts  of  the  body.  Such  organ- 
isms have  now  been  recognized  as  normal  inhal)itants  of  the  nose,  throat, 
ear,  genitalia  and  skin.  Under  such  conditions  these  bacteria  have  no 
significance.  IJut  the  question  whether  these  organisms  can  be  impor- 
tant factors  in  disease  processes  under  abnormal  conditions  is  far  from 
clear.  Fox  (Jour.  Med.  Research,  1915,  x.xxii,  309)  has  made  a  study 
of  the  diphtheroids  in  an  attempt  to  throw  some  light  upon  their 
relationship  to  disease.  Four  groups  of  organisms  are  conunonly  recog- 
nized: (1)  true  diphtheria  bacilli;  (2)  avirulent  members  of  group 
one;  (3)  pseudodiphtheria  organisms  which  morphologically  resemble 
group  one  and  two,  but  differ  culturally  and  (4)  organisms  belonging 
to  the  so-called  Hoffman  group  which,  although  bearing  a  basic  resem- 
blance to  the  above  three  groups,  differ  both  morphologically  and  ciii- 
turally.  The  last  group  has  also  been  spoken  of  as  pseudodiphtheria. 
Not  a  little  importance  has  been  placed  upon  the  various  members  of 
the  pseudodiphtheria  bacilli  in  crediting  them  with  peculiar  pathogenic 
qualities.  Thus  some  importance  has  been  placed  upon  their  presence 
in  otitis  media,  vaginitis,  coryza  and  lesions  of  the  lymphatic  glands. 
In  all  instances  where  the  organism  is  found  in  external  ulet-rs  it  is  in 
mixed  culture.     Pin-e  cultures,  however,  have  been  isolated  from  the 
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blood,  spleen,  lymph  glands  and  body  cavities  at  autopsy.  The  reports 
of  these  findings  are  in  the  majority  of  cases  not  clear  in  indicating  the 
pathogenic  qualities  in  man.  The  author  expresses  a  desire  for  more 
thorough  tests  and  studies  of  the  pseudodiphthcria  organism  when 
isolated  from  conditions  in  which  they  appear  an  important  etiological 
factor.  Immunity  tests  and  sugar  reactions  are  particularly  called 
for.  The  author  points  out  that  the  results  reported  in  Hodgkin's 
disease  by  various  authors  are  not  uniform  and  evidence  is  not  avail- 
able that  the  organisms  isolated  and  reported  are  the  same.  With 
the  wide-spread  dissemination  of  members  of  the  pseudodiphthcria 
group,  their  presence  in  mixed  infections  has  been  looked  upon  with 
little  importance.  Fox  reports  the  isolation  of  these  bacteria  from  20 
different  cases,  in  only  one  of  which  did  it  appear  to  have  an  important 
bearing.  In  the  majority  of  instances  the  organisms  gain  entrance  to 
the  body  by  the  respiratory  and  genito-urinary  tracts.  Existing  as 
saphrophites  upon  the  mucous  membranes  they  probably  continue  a 
non-parasitic  or  symbiotic  existence  in  the  animal  body.  What  rela- 
tion these  pseudodiphthcria  bacilli  may  bear  to  the  avirulent  B.  diph- 
therise,  is  not  known.  The  author  was  unable  to  bring  about  mutation 
of  the  true  B.  diphtheria?  by  methods  of  culture. 

Tumors  of  the  Parathyroid  Glands. — There  have  been  relatively  few 
reports  of  parathyroid  tumors,  the  majority  of  which  have  been  found 
by  accident  at  autopsy.  In  only  a  few  instances  did  they  cause  symp- 
toms of  a  character  that  would  have  a  bearing  upon  the  functions  of 
the  glands.  Harbitz  {Jour.  Med.  Research,  1915,  xxxii,  3G1)  has  col- 
lected the  cases  in  t\\e  literature,  the  first  of  which  was  reported  by  De 
Santi  in  1900.  The  author  points  out  that  all  of  the  tumors  reported 
cannot  be  acepted  as  of  parathyroid  origin.  Not  a  few  of  them  are 
described  in  intimate  association  with  the  thyroid.  The  author  adds 
2  new  cases  of  parathyroid  tumors,  one  of  which  was  associated  with 
osteomalacia  and  the  other  with  paralysis  agitans.  In  view  of  the 
work  of  jNIcCallum  on  the  increased  calcium  output  in  disturbances  of 
parathyroids  this  association  with  osteomalacia  is  very  significant. 
The  presence  of  parathyroid  disease  in  paralysis  agitans  has  previously 
been  observed  by  other  Nor^-egian  authors. 


Splitting  of  the  Elastic  Fibers  in  Arteries. — In  the  pathological  clas- 
sification of  arteriosclerosis  not  a  little  weight  has  been  placed  upon  the 
minute  histological  findings  in  diseased  arteries.  The  alterations 
observed  in  the  elastic  tissue  of  arteries  have  constantly  attracted 
attention  until  Jores,  in  1903,  gave  an  over-important  place  to  this 
finding.  According  to  him,  and  his  views  have  been  widely  propagated 
in  text  books,  the  splitting  of  the  internal  elastic  lamina  in  arteries 
was  a  process  associated  with  hyperplasia  of  the  musculo-elastic  layer 
and  their  presence  in  an  artery  indicated  true  arteriosclerosis.  At  that 
time  it  was  pointed  out  that  these  organic  changes  in  mliscle  and 
elastic  fibers  were  prone  to  show  degenerative  changes  of  a  fatty 
nature.  Jores  claimed  that  the  splitting  of  internal  elastic  lamina  was 
only  obtained  in  the  presence  of  contiguous  muscular  hyperplasia.  In 
this  study  by  Mc\Mf..\xs  (Jour.  Med.  Re.searrh,  1913,  xxxii,  377)  it  is 
shown  that  such  splitting  may  occur  in  the  absence  of  muscle  changes 
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and  are  found  in  the  vicinity  of  inflammatory  processes.  Arteries 
obtained  from  inflammatory  lesions  of  diphtheria,  septicemia,  typhoid 
fever,  pneumonia,  and  chorea  were  all  shown  to  have  developed  a 
splitting  of  the  internal  elastic  fiber.  A  similar  result  was  observed  in 
the  neighborhood  of  endothelial  proliferative  responses  where  fatty 
streaks  of  the  intima  were  present.  It  is  thus  shown  that  the  nature 
of  this  lesion  is  not  specific  as  was  claimed  by  Jores.  Thus  if  the  split- 
ting of  the  elastic  lamina  is  a  characteristic  of  one  of  the  types  of  arterio- 
sclerosis the  etiological  factors  bringing  it  about  are  multiple. 


Spontaneous  Rupture  of  the  Kidneys  in  Acute  Toxic  Nephritis. — 

Rupture  of  the  kidney  is  usually  a  surgical  condition  of  traumatic  origin. 
Spontaneous  rupture  on  the  other  hand  is  an  infrequent  process  result- 
ing from  a  slowly  progressive  pathological  condition  within  the  organ 
itself.  In  all,  some  30  cases  have  been  reported.  Perirenal  hemorrhage 
is  obviously  a  constant  finding.  This  hemorrhage  may  result  from 
renal  arteriosclerosis,  interstitial  nephritis  and  acute  parenchymatous 
nephritis  or  from  renal  neoplasms,  tuberculosis,  abscess  and  infarct. 
The  case  reported  by  Wade  {Jour.  Med.  Research,  1915,  xxii,  419) 
was  one  of  a  negro  of  twenty  years  with  acute  parenchymatous  nephritis. 
Both  kidneys  were  markedly  swollen  with  multiple  ruptures  through 
the  capsule.  Curiously  enough  no  symptoms  indicated  this  serious 
damage  during  life. 


Thyroid  and  Circulatory  Changes  following  Experimental  Ligation 
of  the  Thyroid  Vessels. — Newhof  (Jo2ir.  Med.  Research,  1915,  xxxii, 
501)  experimented  upon  dogs  to  determine  the  effect  of  ligation  upon 
the  thyroid.  He  points  out  that  much  care  must  l)e  taken  in  the  inter- 
pretation of  the  results  in  that  the  histology  of  the  thyroid  is  far  from 
uniform  and  that  certain  traumata  induced  during  the  operative  pro- 
cedure are  apt  to  bring  forth  organic  changes  not  dependent  upon  the 
vascular  occlusion.  Uniform  results  do  not  follow  the  ligation  of  the 
thyroid  arteries  or  veins.  More  marked  effect  was  obtained  upon  liga- 
tion of  the  veins  than  of  the  arteries.  At  the  end  of  several  months  the 
alveoli  are  increased  in  size,  while  some  increase  of  connective  tissue 
may  be  observed.  The  interference  with  the  arterial  supply  showed 
mainly  a  diminution  in  the  size  of  the  acini.  In  general,  the  results 
obtained  by  the  author  are  so  slight  that  this  method  of  operative 
approach  for  the  enlarged  thyroid  does  not  appear  very  encouraging. 


The  Origin  of  Local  Eosinophilia. — The  presence  of  a  local  eosino- 
philia  in  tissues  is  not  an  uncommon  observation.  It  is  most  conunoidy 
seen  in  certain  specific  infections,  chronic  granulation  tissue,  and 
peculiar  lesions  such  as  are  fountl  in  anaphylaxis.  Considerable  con- 
troversy has  (k'vcloped  as  to  the  origin  ot"  these  eosinophiles.  Some 
claim  they  migrate  from  the  hemopoietic  organs,  others  that  they 
arise  locally  from  mixed  tissue  cells  of  the  injured  part.  Piiot.xkis 
(Zfschr.f.  Expcr.  Path.  n.  Therap.,  1015,  xvii,  270)  studied  the  develop- 
ment of  local  eosinophilia  in  anaphylactic  shock.  Under  these  con- 
ditions it  has  been  repeatedly  found  that  the  hnigs  have  become  the 
site  of  great  accumulations  of  eosinophiles.  The  author  found  that 
the  sensitizing  dose,  using  senun,  did  not  alter  the  nuuierical  cellular 
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state,  nor  did  bone-marrow  show  any  change  at  the  moment  before 
the  active  anaphylactic  dose  was  given.  Having  furthermore  treated 
the  animals  with  intravital  strains,  he  was  able  to  show  that  the  local 
tissues  in  the  lungs  played  no  part  in  the  production  of  the  eosinophilia 
subsequently  developing  in  it.  He  was  also  able  to  observe  the  direct 
migration  of  the  eosinophiles  into  the  interstitial  tissues  from  the  lung 
capillaries.  Quite  marked  cellular  changes  indicative  of  an  over- 
production of  eosinophiles  occurred  in  the  bone-marrow. 


Bacteria  of  Plant  Tumors  as  Causative  Agents  of  Human  Disease.— 
Friedemann,  Bendix,  Hassel  and  Magnus  [Ztschr.f.  Hyfjimv,  1915, 
Ixxx,  114)  believe  that  they  have  established  an  animal  and  vegetable 
pathogenicity  for  the  B.  tumefaciens.  On  four  separate  occasions  they 
isolated  a  Gram-negative  bacillus  (actively  motile,  showing  acid  on 
litmus  whey,  acid  and  gas  on  dextrose  and  lactose,  no  fermentation  of 
saccharose,  liquefaction  of  milk  and  a  luxurient  shiny  growth  on  agar) 
from  a  case  of  suppurative  arthritis  and  3  cases  of  suppurative  meningi- 
tis. These  organisms  have  the  biological  characters  of  B.  timiefaciens,' 
as  described  by  Smith  and  Jensen.  The  serum  reactions,  however,  of 
one  of  the  strains  differs  markedly  from  the  others,  as  well  as  from  the 
Jensen  organism.  This  aberrant  strain  they  claim  agreed  with  the 
reactions  of  another  strain  of  B.  tumefaciens.  They  believe  that  there 
are  two  types  of  this  organism  distinguishable  only  throtigh  the  serum 
reaction.  In  2  of  their  cases  of  meningitis  they  ol)served  the  presence 
of  meningococcus  in  direct  smears  but  were  not  able  to  isolate  them 
on  their  cultures  and  the  organisms  subsequently  isolated  had  not  been 
observed  in  the  direct  smears.  The  organisms  obtained  from  the 
human  did  not  produce  any  type  of  tumor  growth  in  plants.  All  of  the 
cultures  had  more  or  less  pathogenicity  for  small  animals.  A  similar 
organism  has  been  isolated  from  the  feces  of  those  suffering  from  colitis. 


Phagocytic  Properties  of  the  Eosinophile  and  the  Absorption  of 
Toxic  Products  of  Vermes. — The  phagocytic  property  of  eosinophiles  is 
well  established  and  has  l)een  studied  by  various  authors.  Weixburg 
and  Sequix  (Ann.  de  I'lnst.  Pcideur.,  1915,  xxix,  32)  have  taken  up 
the  study  of  the  importance  of  this  phagocytosis  and  also  the  conditions 
under  which  it  manifests  itself.  The  authors  studied  the  action  of  the 
eosinophile  in  the  role  of  the  phagocyte  both  in  vitro  and  in  vivo. 
In  vitro  they  observed  its  reaction  toward  (1)  inert  substances;  (2) 
various  bacteria;  (3)  protozoa;  (4)  red  blood  cells.  They  found  that 
the  eosinophiles  possess  the  power  of  engulfing  inert  materials  and 
also  of  phagocyting  the  majority  of  bacteria  as  well  as  protozoa  and 
red  blood  cells.  Many  of  the  bacteria,  protozoa  and  red  cells  were 
completely  digested  by  the  eosinophiles.  In  vivo  the  authors  studied 
phagocytosis  by  the  eosinophiles  in  the  peritoneal  cavity,  in  the  adja- 
cent subcutaneous  tissue,  and  in  the  circulating  blood  of  the  guinea-pig. 
They  found  that  the  phenomenon  takes  place  with  equal  readiness  in 
each  of  these  situations  and  when  the  eosinophiles  are  very  abundant 
in  the  blood  or  when  they  are  massed  together  at  the  point  of  entrance 
of  the  bacteria  they  play  an  important  part  in  protecting  the  organism 
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from  infection.  However,  these  eosinophiles  play  only  a  secondary 
role  in  phagocytosis  as  their  presence  is  rather  infreciuent  in  purulent 
collections.  Sufficient  recognition  is  not  accorded  the  eosinophile 
because  the  bacteriological  staining  technique  does  not  usually  permit 
of  the  differentiation  of  the  various  kinds  of  leukocytes.  A  third  seires 
of  experiments  was  undertaken  to  demonstrate  the  inhibition  of  phago- 
cytosis by  the  use  of  the  liquid  from  hydatid  cysts.  The  eosinophiles, 
having  been  subjected  to  the  hydatid  liquid  for  an  hour  at  37°,  no 
longer  showed  evidence  of  their  phagocytic  qualities,  although  the 
other  leukocytes  retained  their  power  of  engulfing  organisms.  The 
authors  state  that  eosinophiles  from  immunized  animals  absorb  the 
hydatid  antigen  more  readily  than  do  those  of  normal  animals.  They 
conclude  that  the  eosinophile  leukocytes  play  an  important  role  in 
immunity  and  are  especially  adapted  to  neutralizing  toxic  substances 
of  certain  parasites. 


Primary  Melanosarcoma  of  the  Adrenals. — Maclachl\x  (Jour. 
Med.  Research,  1915,  xxxiii,  93)  gives  a  description  of  an  unusual  tumor 
of  the  adrenal  occurring  in  a  male  of  forty-eight  years.  The  tumor  was 
a  bilateral  melanosarcoma  with  extensive  metastases.  ]Macroscopically 
the  tumors  were  roughly  triangular  in  shape,  somewhat  suggestive  of  the 
normal  adrenal  and  almost  equal  in  size  (measurements  10x8x4  cm.). 
The  primary  and  secondary  growths  were  all  intensely  pigmented. 
There  was  no  trace  of  normal  adrenal  either  in  the  gross  or  in  micro- 
scopic sections.  In  discussing  the  origin  of  the  tumor  the  author  con- 
cludes that  there  was  a  primary  site  in  both  adrenals  arising  from 
chromatophore  cells  which  were  probably  congenitally  aberrant.  The 
absence  of  any  bronzing  of  the  skin  and  mucous  membranes  with 
complete  destruction  of  the  adrenals  was  emphasized.  The  skin,  in 
fact,  appeared  pale  and  of  a  leaden  color.  The  possibility  of  the  sym- 
pathetic ganglia  taking  on  the  adrenal  function  with  the  prevention 
of  pigmentation  in  the  skin  as  is  sometimes  seen  in  Addison's  is  con- 
sidered as  an  explanation,  but  another  hypothesis  is  offered.  The 
amount  of  pigment  formed  by  the  primary  tumor  and  its  secondaries 
is  excessive,  and  possibly  accounted  for  all  the  melanin  which  was 
being  produced.  It  would  appear  further  that  the  tumor  cells  iiad 
greater  power  to  produce  melanin  than  the  skin.  The  author  takes 
for  granted  that  the  pigmentation  of  the  skin  seen  in  Addison's  disease 
is  due  to  sul)stances  of  the  melanin  group. 
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